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(54) NEW UBSQUfTIN SPECFfC PROTEASE 
(57)Abstract: 



PROBLEM TO BE SOLVED: To find out a new ubiquitin specific protease (USP), and provide 
an useful or new USP and a polypeptide or peptide derived from it, a polynucleotide encoding 
the same, an antibody against the polypeptide or peptide, an inhibitor, antagonist and 
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activating agent of the physiological activity of the new USP, a medicinal composition by using 
them, a method for producing the polypeptide or peptide by a gene engineering method, a 
method for identifying the inhibitor, antagonist, and activator, and a method for diagnosing 
diseases associated with the new USP and a kit. 

SOLUTION: This polypeptide consisting of a specific amino acid sequence, the polypeptide 
and peptide derived from the polypeptide and the polynucleotide encoding these polypeptide 
and peptide or its complementing chain. 
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* NOTICES * 

JPG and INFIX are not responsible for any 
damages caused by the use of this translation* 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 

..................................... my - k>**>»**«*^**«****«**«*^SS>>S**SS>VSSN%%%N\%NN%N%%NNW 

[Detested Description of the Invention] 
[0001] 

[Industrial ApplicationJThis invention relates to the gene which encodes new protease (it may 
be hereafter called USP for short) and it which have deubiquitin-ized activity. Polypeptide or 
peptide which has all or a part of amino acid sequences of new USP In more detail, The 
polynucleotide which is the polynucleotide which encodes this polypeptide or this peptide, or its 
complementary strand, The transformant containing the recombinant vector containing this 
polynucleotide, and this recombinant vector, The compound which has the antibody, this 
polypeptide or this polynucleotide to this polypeptide or this peptide, and an interaction, A 
manufacturing method of the antagonist of this polypeptide, the medicinal composition 
containing these one or more sorts, this polypeptide, or this peptide, It is related with the 
reagent kit used for the measuring method of this polypeptide, this peptide or this 
polynucleotide, the identification method of the compound which has an interaction and this 
polypeptide, this peptide, or this polynucleotide and this identification method, or this 
measuring method, 
[0002] 

[Description of the Prior ArtJUbiquitin (it may call for short the following Ub) is a peptide chain 
which consists of 78 amino add residue, and the amino acid sequence is saved from yeast 
even to Homo sapiens at the altitude. The role of Ub in the living body is various, and is 
participating in many vital reactions, such as oncogenesis (nonpatent literatures 1-4), a cell 
cycle (nonpatent literatures 5-7), virus infection (nonpatent literature 8), and a 
neurodegenerative disease (nonpatent literatures 9-11). 

[0003]The most important function of Ub is the work as a signal in the proteolysis in 28S 
proteasome. With a ubiquitin activation enzyme (E1), a ubiquitin binding enzyme (E2), and a 
series of ubiquitin-ized enzymes called ubiquitin ligase (E3), the isopeptide bond of the Ub is 
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carried out to target protein, and it forms a poly ubiquitin chain. When the poly ubiquitin chain 
is recognized by proteasonie as a decomposition signal, the ubiquitin-ized protein is 
disassembled, 

[0004]Existence of the deubiquitin-ized enzyme (DUB) which carries out the catalyst of the 
deubiquitin-ized reaction for which Ub dissociates from the ubiquitin-ized protein on the other 
hand is reported, DUB is roughly classified into two famiHes from the structure (nonpatent 
literatures 12-14). One is called ubiquitin C terminal hydrolase (Ubiquitin (^terminal hydrolase) 
(UCH), there are many things of molecular weight 20kDa to 3GkBa, and the primary structure 
is saved between different species. UCH dissociates Ub 5 when the tow molecule has mainly 
combined with the C terminal of Ub. Another is what is called ubiquitin unique protease 
(Ubiquitin specific protease) (USP 5 UBP, or UCH Jype II), The molecular weight is as various 
as 40kDa to 150kDa, and there is little similarity of the amino acid sequence between different 
species, USP as the active domain A cystein (Cys) domain (Cys box), It is a cysteine protease 
which makes an active site t 
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CLAIMS 



[Clasrn(s)] 

[Claim 1]Polypeptide chosen from the following group; 

** Polypeptide which becomes the array number 1 of a Sequence listing from an amino acid 
sequence of a description, ** Polypeptide containing polypeptide which becomes the array 
number 1 of a Sequence listing from an amino acid sequence of a description, ** It has the 
homology on polypeptide which becomes the array number 1 of a Sequence listing from an 
amino acid sequence of a description, and at least about 70% of amino acid sequence, And 
polypeptide which has deubiquitin-ized activity and polypeptide which has variation, such as 
deletion of amino acid of one piece thru/or some, substitution, addition, or insertion, among an 
amino acid sequence in any 1 polypeptide of the ** aforementioned ** to **, and has 
deubiquitin-ized activity. 

[Claim 2]Polypeptide which is the polypeptide chosen from the following group and has 
deubiquitin-ized activity; 

** Polypeptide which becomes the array number 1 of a Sequence listing from an amino add 
sequence of a description, ** Polypeptide containing polypeptide which becomes the array 
number 1 of a Sequence listing from an amino acid sequence of a description, ** Polypeptide 
which becomes the array number 1 of a Sequence listing from an amino acid sequence of a 
description, and polypeptide which has the homology on at least about 70% of amino acid 
sequence, And polypeptide which has variation, such as deletion of amino acid of one piece 
thru/or some, substitution, addition, or insertion, among an amino acid sequence in any 1 
polypeptide of the ** aforementioned ** to **. 

[Claim 3]Peptide which has at least about five continuous amino acid sequences of an amino 
acid sequence of a description in the array number 1 of a Sequence listing. 
[Claim 4]Poiypeptide chosen from the following group; 

(a) Polypeptide which consists of 521 continuous amino acid residue from amino acid residue 
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of the 1st amino terminal of polypeptide which becomes the array number 1 of a Sequence 
listing from an ammo acid sequence of a description to the 521st amino acid residue, (b) It has 
the homology on polypeptide which consists of 521 continuous amino add residue from amino 
acid residue of the 1st amino terminal of polypeptide which becomes the array number 1 of a 
Sequence listing from an amino add sequence of a description to the 521st ammo acid 
residue, and at least about 70% of amino acid sequence, And in polypeptide of polypeptide 
which checks the deubiquitin-ized activity of the polypeptide according to claim 1 or 2 and (c) 
above (a), or the above (b), Polypeptide which has variation, such as deletion of amino acid of 
one piece thru/or some, substitution, addition, or insertion, among an amino acid sequence, 
and checks the deubiquitin-ized activity of the polypeptide according to claim 1 or 2. 
[Claim SjPolypeptide which is the polypeptide chosen from the following group and checks the 
deubiquitin-ized activity of the polypeptide according to claim 1 or 2; 

(a) Polypeptide which consists of 521 continuous amino add residue from amino acid residue 
of the 1st amino terminal of polypeptide which becomes the array number 1 of a Sequence 
listing from an amin 
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1 hydrolase) ( UCH ) t BftfiX-g. t CO 
T\ 3H=-*2 0kDaK30kDa(?)t^< . P 

shit— aaae* 1 ®* § *vt ^ & . u c h i±±iz u b « 

C *S fcfl£flWBr£ L T ^ 4 *£(c U b £ 4 . 
t>0 — ?iiJLb"^ff-y^7°crxT— b' (Ubiqui 
tin specific protease) (US 
P. UBP. ft4V»iiUCH_^-f 7°I I) tDftmi, 
Wfiii40kDaKl50kDati 
« t*ft 0 . 5 7 KlS^JtOftiltt^^-V y 

USPIi:f«iStt^y^yJ: LTy7f^y (Cy s ) 
Fyyy(Cys b ox) ,. h^fi/> (H i s ) F 
(His box)fcJ;y'7^A"7¥yl(As 

p) r-y-fy^f^. cyshy-fy^icfftti)^ 
tM y^a^vSttSPfit-ts yxvM y7nt7-tft 

ft^„ tfc. usp^N5fai«i!W3&gHraaw=w^ 

&b^?m& (##iMf!i 5 ) uspfiub 



[00 0 5] U SPi7)4*rtt(7)IIIttl < 30(C^ 
CDl-oT'ftSUb-CEP 5 2^M-¥-t*rv^. ^« 

2tt, A y ^7°^ Htt-^s L^^-b'^^y-ftga«3&^ 
u b £t?shrs«treft o . ief«at^fyf^i 

rnf-ry-A^j; ^^m^tLfztk^A y^r^KS-^ 

s p 5 1 L t *n t> fix y> 4 -i* y ^yf - y"— t* t & z com 

mttLx\.*& iimmonii 6 ) . 

[00 06] Ubi>iWUSP^fe«j££*l&:2-b^ 

tz x zmimtrnxh k> amfrXM. 17) s usp» 

aB8»Wii^^'rA<oa«t Sfc-T. u s Pc^m® 

l^iKi 7-19) . Mi.if, r;py^-<v-^^N- 
^yy ywos«sa4ga««**£7)^< 
^ywkizm.mtz>z.t&wg-£tix^h {i&m*M. 

17) . tfz. usPiii^ffim(?M&izi,m¥LX 

S^*<SA(^S^T"ft 4 i i: 3&*fll ^>ttr H4L( 
^tSS2 0 ) . USP7T 5 0—CO loT'ftSUSP 1 6 
ifi H 2 A m^- b*# f - y -fb-T 4 <! fc 3&*?fi* S *TC V ^ 4 

(?N«wjit2 1 ) o s^k, ^-t^ff->«»36qBaai 
rp^«c2 2 ) . 

[0007] 

[imitlSCSc 1 ] r 7x7'X V?-X ( F E B S 
Letters)], 1 997^,^420^, p. 2 
5- 

[^WfF*lR2] ^y3y-y(Oncogen 
e ) j , 1 9 9 3^F, H8^, p . 2 3 0 7- 

[#WrF^K3] r^y 3i ;_y(Oncogen 
e ) j , 1 995#, I10t, P. 2179- 

[##rF^K4] r^f Y _(Nature) j, 
1 9 9 3^, ^3 66t, p . 3 13- 

■i ^"7" SXM) — (Annual Review of 
B i o c h e m i s t r y ) j , 1998^, 167 
p. 4 25- 

yat/l Tttf t^fxyyX ^"7" If' 

-r -y H ^f-f '7 ^7' T*Vf] ( P r o c e 
edings Of The National Ac 
ademy Of Sciences Of The 
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United States of Americ 
a) j , 1 996^ 1931, p. 3 27 5- 

)V irSXb'J^ (Journal of Biolo 
gical Chemistry) j, 1 9 9 7^, W> 
2 7 2 3£, P. 51- 

[^#l^lf;8] r X y^ yW/MEMBO 
Journal) j, 1 997^, I^16f, p. 15 
19- 

yyX (Trends I n Neuroscience 
s ) j , 1 998^, i21f, p. 516- 
UmmoKtl 0] r*-f^_ (Nat u r 
e ) j , 1 9 9 8^, IS 3 9 5^, p. 451-452 

(Nature Genetics)j, 1 998^, 
SI2 3 3£, p. 47- 

*7 >f Sofr/P 'Jt-f^Sa^-ynyX (Bio 
chemical And Biophysical 
Research Communication 
s ) j , 1 999*, f 26 6*. p . 633- 

EB Journal)j, 1 9 9 7*, Hi IS, 
P. 1 24 5- 

U S^— (Critical Reviewsln Bi 
ochemistry And Molecular 
Biology) j, 199 8*, ®3 3i, p. 3 3 

7- 

irSXMJ— (Journal Of Biol 
ogical Chemistry) j , 2001*, 
IS27 6S, p. 2 0 3 5 7-2 0 3 6 3 
imm^Miel W^S^bU- (B i oc 
hemistry) j, 199 5*, Ig3 4^, P . 1 
4 5 3 5- 

timwtJMi 7 ] m&m, j&?mm, mmm, 



r 



2 0 0 



147 8-1482 

j , 2001*, Si 9 



0¥, Ml 8®, p 

[#*f HESSE l 8] 

P • 19 3- 



PTiSfiE, +Jl3fc#, r 

:a«-KK-p*j ,1999 

if, $44i, P . 776- 
[##ltS;tR2 0] r^^xvt>fX(BioEa 
s ay s ) j , 1 9 9 2^, 1141, p. 9- 

[##1MR2 1 ] r/ny-f^/ If 



J-:M -f -y F Xf-f 'V T.X U # ( P r o c 

eedings Of The National A 
cademyOf Sciences Of The 
United States ofAmeric 
a) j , 1 999^, !g965g, p. 2828- 

^rT (Current Opinion InCli 
nical Nutrition And Metab 
olic care) j, 200 1$, ®4i, p . 1 
8 3-190 

[ mmf$M 23] r^gDN Awm d n ai^w 

W#*fflWfrr— ta-y(HUGE) j , -1 
V^— ^7 t<ht t p : // www. k a z u s a . 
or. j p/huge/ gf page> 
[0008] 

P LT& 0 . * *ve*i^3r S Jltt ^tya« 

(i, R£ < cvffi!z%:u s p SrfSJI Uim?& i t 
[00 09 ] *%BJ**jSgt L ± 3 tt6H«-oii, 

frSKcU S P SrjlA ViU £#:|*ll~&Jt.g>f£U S P^)$iJ 

tt#* fc s *f ffiu s p e±3*co+° y ^.y-f- f t tz i±^.y°^- 

ttft^„ SfSuspco^ili3J;^/i^{i* 

3 ; t x-fo 9 , m^z trfziti^zmm- h £ t -eft 
4fc» ±ie^y^T^F47t(±±ia-^rf-F\ ±ie 

Lfz W3BR£8fa. Mt/{c±IB*f 'J ^Tf - F 4 Jt(±±IB^. 

rf - f t fcittje* y ^ ^ F^fo^-a^ new 

v ^ae^x^i* i s SfSu s p Efe*c7),+.° y 

[0010] 

14 , AM tfSIcDN Alf tff fflfffix- 

na? n- y ^fttn l , jzmnz mv^zMi^mmx- 
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[0011] tth-h. *%m*. ( 1 ) TK^PJ: *) 

m&imcomm^ 1 cEa^rs yiaiBM^ftsd? 
imimwkemmm^ 1 ^ibkcots /ke^jj&^&sjk 

U ^T-f- F £r#fl"f S d? 'J ^Tf - F , 

cs)ia?ij^«se?ij#-^i t-iBtfe^r s yigisM^^^s* 0 

U f - F b < b t> Sft 7 0 %cot 5 J SE^Jicoffl 
Htt* * L , *o Ma- b'=3f -f WftStt * frt 4 d? U ^7° 

© friBCD** h <3>cr) v ^fL^ i cod? y ^y-f- Fizm^xr 

flSSttfc^r*-** y ^s7f F\ ( 2 ) TIBcOl¥ i 19 S(f 

tit d? U ^-Tf - F -5 T . - Wt3£tt£ 

S^'J^T^F ; 

®ffi?iI^cogB?'J#-^ 1 ^lEUtcor 5 yKHM^ft&d? 

y ^.y^- f , 

®ffi#JSt£)E#l#-§- 1 tfBtfccOTS yiSISM^ftSd? 

y ^r-f- f £-£-*-tsd? y ^rf - f , 

Sffl^JllcOlE^JS^ 1 tiBKcOTS yWWMfr 

»J ^7°f- F b >Jr%: < b t ft 7 0 %c0 T 5 7 i»iJ±coffl 

©mfl B©£ 1 ® co V ^■tflti-' 1 C0?K 'J ^.7°^- F fcfe WC T 

syatiB^j^nEBMMcorsyitcox^, tsfi. ft 

in . £ tdZW A b ^ r> tz^m £ h d? y ^7^- F . 

< t fc^siacojiM-rsrsyKse^JSr^r-i.^rf- 

F\ ( 4 ) TlficOp i y mux* d? y ^7°if- F ; 

( a ) E^C0lE?iJ#-f- 1 ^IBSicOT 5 7W*^^r 

& d? y f co n 1 # e co r s y kbs* a» h m 

5 2 1 #gcOTS 7KS*iT-c0 5 2 1 M<7)&Mi-&T 
5 y SBSafi* 1 ft S d? y ^-Tf - F „ 
( b ) IE?(JSlco|E?iJ#^- 1 (CEBITS yKIM^ft 

§ d? y ^r-f- f co n jfciQm 1 # a co r 5 y KS* a* 1 & 

5 2 l#acOT5yKSSiT-c0 5 2 1 M^AWft^T 
^;n^fr^hXV^y^Yb'J?%:<bi>%)l 0% 

coTSyifilB^JJicoffiisie^fl-L, sb*oWffi ( l ) *fc 
(ifflE (2) co^y^T^FcoMitr^^yltatt^ffi 

( c ) f)IB ( a ) S^tSmlB ( b ) cod? y ^7°^- F l,Zti 
UT. TSyffiiE^J^HlBS»IcOT5yScO^. 

( 1 ) t^ttfilE ( 2 ) cOdty^Tf-FcOffiiJ-b'drf-y 
^vStt *■ 4 iK y ^-T^ F , ( 5 ) TIEcoilJ: OS 
KfLg^^yf K-CS-jT, tulB ( 1 ) i^ttfrlE 



( 2 ) cod?y^.7°-?-FcoM^-t-^f->-ftvSttSrPiW-ri. 
jit y ^.7°^ F ; 

( a ) mnmcoM^m-^ 1 tciBticor 5 ysie^j*^^ 

4 d? y ^.r^- f co n 1 # g cor 5 jmmmfr h m 

5 2 i#gcoT$yBtssiT"co5 2 nicoa^-rsr 
s y eas^ 6 i s *° y ^7°-^ f . 

( b ) mmmwrn^ 1 ^iBtgcor s swRSWPtt 
h d? y ^.7°^ fcon^js^ 1 #e cor s yiss^s 

5 2 l#gcOT$yitSXiT-c0 5 2 lfltfOa^ST 
5 y jtf'J^Tf-Hfc^w^ 1 1*^7 0% 

cot 5 y itffi?iJ±coffi |5je^ ^rt s d? y ^7° ^ f\ tsi 

if 

( c ) tulB ( a ) t^iimlE ( b ) c0d?y^7°f- Hfcti 

. t s y mibm* 1 mn^mmcQT 5 y sco^:*. 
Fran. ^fcjijflAfcv^fcatRs^rtiJK'j^ 

f - F\ ( 6 ) ffi^0S^|#9 1 ^IEKcot 5 y WSSM 

t d? y ^7°f - f co n *sgsg 1 # a co t 5 y k^* 

5 2 1 SicOT 5 y^^a^t'CO 5 2 1 fflcOjlM 
•? h T 5 y KS** 3 4. ■?» d? 'J ^.Tf - F'cOT 5 7 KE?'J 
tfO^=Sr < t 5 ffilcDji^£ t 5 ySlE^iJ L » 
^milE ( 1 ) i^timrtE ( 2 ) tomwr+Yrttte-V 

*i->itimmm-tz>^.7i-v. ( i ) ktie ( 1 ) m 

L<{itulB ( 2 ) cod?y^7°if-F\ SfctSKriE ( 3 ) co 

^t-^ f & 3 - F-T& d?y y y l^^f - f 4fctt*<offiffl 

II , ( 8 ) E^J^coiE?iJ#^' 2 t-iEKcotiSiE^iJ* 1 ^ ft 
S d? y y ^ - F t fc(i*-<3fflHML ( 9 ) EM^co 

- 2 tfEttcoJ£fflE?'j*^ ft-g> d? y y y f 

A^tt*coffl«§gco^ft< t 1 5«<Z)aBBW-4ttaE 

ffiM#^ft£d?y y y i^^-f - f\ ( i o ) ttrlE ( 7 ) & 

hmai ( 9 ) covvfix^co*°yy ?uttY 

fflmmb x h'jyyx y Fft^ffTT-^^ 7- y yM -tf- 
^3y-t£d?yyyp-;tf-F\ ( 1 1 ) WiE (4 > 

<(4mrlE ( 5 ) cod?y^7°f-F\ SfcfiflfrlE ( 6 ) co^ 

7°^ f £ a — F-r& d? y y y ^^-^ f ifcii-t^fflfli 

IJL (12) E^[J*cOE5iJ#^4 tclEacOlSSffi^J^^ 

ftSd?yyy^f-F*/ci4^-coffifflM. (13 ) mm 

( 7 ) milE (12) cov^-f'ix^cod?y y y F 

2r-t*-ri>fflmi.<y y-. ( 1 4) fflmi.<yy-^' 
¥mmM£^7 (13) coa^^y y 

(is) mie (13) ^iiiwiE (14) <mmt 

^7?-%mAZtlX%Z>B'mmmfo. ( l 6 ) WIS 
( 1 ) , IfTlB ( 2 ) . friE ( 4 ) ^L<{ilufB ( 5 ) co 
d?y^7°^F\ t^ttffiE ( 3 ) 3gL<(iBu!E ( 6 ) co 
^T^FcoM^ffiT-fc^T. MfE ( 1 4 ) coffl^i.^ 

fciiUE (13) ^L<«ifriB (14) coffl#ii-<y y 

-^fiJfflL^iEffliafiew^^g^-ir^TJS, ( 1 
7 ) mrlE ( 1 ) . mflE ( 2 ) , milE ( 4 ) ^ L < (ifrlE 
( 5 ) cod? y ^7°^- F . a ?t(±ffl[fE ( 3 ) m L < i±mffB 
( 6 ) co^T^- F ^ftfSE^WtBMWSSt* , (18) 
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i^t^y^§emst-i>wta (i7) out*. 

( 1 9 ) MIE ( 1 ) ^L<(iMIE ( 2 ) o^y-c^F 
Sfl^Hsu fciTZ/S^JiHtrlB ( 7 ) 5gL<(4MIE 

(s) cDKvxfi/^^vtmmmLz^cD^mzm. 

IE ( 1 ) , MIE ( 2 ) , MIE (4 ) ^L<iiMIE ( 5 ) 
O^y^T^F. MIE ( 3 ) ^ L < iiMIE ( 6 ) (7)^.7° 
f-P, MIE ( 7 ) a»6fl&E (12) iOUftlW^ 
MIE ( 1 3) SL<«iMIB (14) 
MIE ( 1 5 ) <r>BWMMfa. fcitfMIE 
(17) ^ L < «i Mie (18) «K*od*>«4^< t 

0 ) MIE ( 1 ) ^L<tiMIE ( 2 ) co^'u^r^vtm 

mm l t * o^ase & rl & * l < j±*ibw- h \ t 

ts J:T//*&iiflfne ( 7 ) ^t<(±UIE ( 8 ) to 

sk u ^ ? m-?- f tmmm Lx^^m^mm-rtm 

^rtetc-r smtt. k>k u f & mi&tf y z ? 
v*=r f t fli-^ft t &v itsmt m° 

y "vr-f - f * v ^ ^ uyf-f-v t conm^m «t 

aw- -s i 1 J: o . u -^r k 4 fett jk y 

5f ^ U - H i: ffiSff ffl L T . I£*° 'J ^Tf- F Oiffig 

*j&»fcr oj&^s-rs^. (21) mie (19) */s 

t±MIE (20) (OjsrffiTllSS*Lfcfl:-&ft» ( 2 2 ) M 

IE ( 1 ) ^L<teMIE ( 2 ) <0jK' J ^7" f- F t fflSftffi 

afciiarae ( 7 ) < &mie ( 8 ) cr>#o z 7 

JfW-i-ft-^ft, ( 2 3 ) IfflE ( 4 ) < iiMIE ( 5 ) 
corffU^T-f-HiS itX/^7t(i|ulE ( 6 ) co^T-f-H*" 
MIE ( 1 ) ^L<(2MIE (2) cD^y^T^F 
( 2 4 ) MIE ( 1 ) , MIE ( 2 ) . MIE 
( 4 ) 4^{±h?IE ( 5 ) tfO^U^T^- F , MIE ( 3 ) £ 
fdimii ( 6 ) iO^Tf-F\ MIE ( 7 ) *^milE ( 1 
2 ) 0)\vrtd!p0)#VX?l'*-f-\t* MIE (13) 4/t 

{±mie (i4) tulE ( i 5 ) mm 

K^*, MIE ( 1 7 ) ifcttUE (18) cOiPi#c, tiae 
(21) tfcJilulE (22) O^li^ft. tJ iWBIB ( 2 
3 ) nffin3?\cOo-hcr>'J?%:< bh^ixfrli&iz^i-t 
IZb iffikb-t&m&MMs, ( 2 5 ) lulE ( 1 ) . 
WEE ( 2 K ffllB ( 4 ) 4^(ittrlB ( 5 ) WJ^7f 
F\ MIE ( 3 ) *fc«4l9E ( 6 ) <7)^.T^F\ MIE 
( 7 ) ^^MIE (12) i?)^-m^<7)^Ujr^^3j-f- 
F , MIE (13) ifcliWIB (14) <om.mz-^7 9 

— . mie (is) (ommmw, mie ( 1 1 ) ^/si4M 

IE ( 1 8 ) com*. MIE ( 2 1 ) ifciiMIE ( 2 2 ) ay 



it^. axifmt (23) coi§mmcod-hcr>^< t 

jft<?5B&jBWtJ i Jtii^M , (26) MIEWM 

imm^r/i^w v-^ir^/st^ y v > 

mX'hhmiZ (25) o#M4^moR&±S'Jfc itf/ 
tfzit^mm. ( 2 7 ) MIE ( 1 ) . MIE ( 2 ) , MIE 
(4 ) ^fciiMIE ( 5 ) C0*°y^7°f-F, MIE (3)4 
£iiMIE ( 6 ) co^7°-fF\ MIE ( 7 ) *^MIE ( 1 

2) WrftlfrCOtfO MIE (13)4^ 

(4MIB (14) MIE (15) co^S 

teM*. MIE ( 1 7 ) 4^:iiMfE (18) wfii;*. MIE 
(21) 47tf±MfE (22) crrttSm. fcit/MIE ( 2 
3 ) (DiStKMcOo *>C0'J?%:< b i,\YftUP 1 iZiS-^Tf 

hc\b zmmb^&ffimm.com±ms5Z.v : /£.tz\m 

mm, ( 2 8 ) MIE ( 1 ) s MIE ( 2 ) , MIE ( 4 ) £ 
fztemi ( 5 ) W47fK. 4^(4MIE ( 7 ) „ M 
IE ( 8 ) , MIE ( 1 1 ) mt< {±MIE ( 1 2 ) OiKU * 

( 2 9 ) MIE ( 1 ) . MIE ( 2 ) . MIE ( 4 ) 4^{±M 
IE ( 5 ) nitty F\ MIE ( 3 ) 4/cii:MIE ( 6 ) 
<7)^Tf-F. MIE ( 7 ) ^MIB (12) ^v^-fix^ 
^U^^P^F. MIE ( 1 3 ) 4^J4MIE (14)« 

fflst^^^-, mie ( 1 5 ) vmvmmfa. mie < 1 

7 ) 4£{2M!E (18) coffi#c. fci^'MIE (23)« 

[0012] 

[%HJ^HJt^JI|] (gfffiu S P ) #»Bfc*iVVC« 
ft-f-^bFUSPii. b h c D N A 9 >f 7 '5 

y-*^. 7of7- tf^tf— y^-fhMi^b LT 

IffiLtcDNA^D-yb f 0 4 2 7 4i ! 3- F^-S 

!£U SPIiMU S P t ^-cOTS yKI^iJtJav^T. ffl 
IlltttOs^Cy s F^-f yfc^t^'H i s M^fV^ll 

■r 4 i fc * ifev , » irwratt * * s 4 wwa u s p tr 

SISUSPafE^(±7 7 4 4JS*3&^^ , 9 (E?iJ 
*C0lB?iJ#-f- 2 ) . W-7y>J-f-f>/7I/-A 
(open reading frame) (ORF) 
^:*(44 6 7 1 Jg*. |^EfE^c7)it&?ft!t%ii 15 5 6 

r smsmt* (mmm ) . vat. zcom& 
? zmmu s Pitfe^ . msfc?(?>m.tir?&m*mmu 

S P b ffSU S Pjtg^<7)C*iQfM5 6 1 8JS3S 

fciV'ffau S PC0CMIJJ9 7 7T5 * 
fx^-'ixK I AA 1 0 5 7 (GenBankrn7ya 
: AB028980) cOrni^H XV Z cOmlx? 

[0013] *HSU s PSCTi, 31&FS«KS5fiT-A 
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t>t> 5 2 lT$S%mXXik%-&tzi>cr> (K1AA10 

5 7-D tAxmttz^ >t"hv&mmi^&% 

Wktz&^XBUSZitfck # £(4. lit'JffyfiStt 

(4$gE$*l. 5 5r#»oJt <1 K I A A 1 0 5 7 — 1 t±K I AA 
1 0 5 7£#tfkC0TS c >&<, K I AA 1 0 5 7(4. -?-« 

K'J,SCys F.X-'f y*34t/H i s ^^jy^-th 

zbtfmz&mztix^tz (##Mi2 3) . l& 

U K I AA 1 0 5 7 J: Lt^ISflt 1^75 
?iJ£#tfK I A A 1 0 5 7 - 1 (ifJ^-t'dr^-^-f^SttS: 

* f - wisse & *^ & ; t * wc- & . ssvStt & 

■&3fi«£»#rc£fc. ££>(;:, SrfflusPKfiaMi 

y * ^ t t s a « tcte-^ uub tzmm^fmr h z. 

A A 1 0 5 7 c D NA^'flSL *3-*SI®. ZXf'LW&'C 

t *»6 . *f«u s Pjlfe?fcJHtJ«tt/fl'tft»^"CK«K; 
[0014] ( ijf U ^y°^- Y 4 fcte^r^- K ) ^bji 

« h *° y ^7°^ f is , iiusp jte^ ommk? aire 

6 L X V * * 2 flf t tz (4 *;hJJLbZ> T $ 7 K £ ^ifffE^ 

£ JJtfc^r-f- h' i: ^ 5 . *BJ*HS('*3 (47 $ 7 B?£ 
3 ^itiEi fcli 1 4 £ t i> & 4 . 

[0015] *%BHtcfilSJKU^7"f-b'<0 1 ffi«(4. 12 

7°K- SOtO 1 H«(4. iE^iJ#^ 1 izimor S 

y isem^ & ^ u ^-r f - h & s *° y v 

[0016] £?zMcr>immi,Z. Wffl&0BEffl& 1 
IEfi7>T$ylffi£?y^%l>*°y^7°^Ki;. 73 /w 

#?4L<(4^9 0%£LL, §^(dtfAL<«*j9 5%Jil 
±^fIRtt£^&#y^7°^K7?£>&o 1 y#F4 L< 

(4. iaM*<?5ie^j#-^ i tiEt^*° y ^.7°^- k t urn?) 
y_s-b7>x7x7-tf' (gst) &t/p=¥— y. 

AVnAisy^ *^—y^ tfzl±y°n 'J y£-frLX$£ 
SZ^fz&vyzmWkLxmw SSIfr^aWfy 
Sr filffi § itft h frm>£ , J- b'Jf f - y »f «if*<J0 G S T £■ 



StGSTgii*(-4;4W A/7a ?f^/if<?)W 

^arcm-rs ; 1 1 4 o 4 . § e> iznt t < 

(4, T^'-y^iYLX U b 3&qS-& L/-;if(:I»C 

4. rsyisiJ9!i«ffli3ie*^-rssffiii. s#=^-*n 

0 , M i (f T 5 y KS£M £ fiffii&g-T 4 ^rffi . c d 

n a wt&mm £ i£SEt£.r at- 3 — k $ fts r s y Kie 

[0017] $ ^(c. <r<7)4 3 fcWje§*ut>K U-^Tf- 

h zmz lx . mj-t^ymmztmiz^ $> ztt,z 

4 0,1 HJfiLLs Mx.(4 1 fflJ!?^ lOOffl, L < (4 
l«7!rS3 0ffl. 4yiTtL<(41ffl7 1 j^2 Offl, 

tif * l < (4 1 mn^ i o «, mztm l<i±i mrm 

(4^M(c#4-t4t^-C"*.'>T4<. A4V^(i^S:# 
AL£&«-C&-?T*>4^o MM, #3D. #A* 

nmffmmmxm. mm^mmmmim, 75^-# 

Sffi. a fctiTj? y y 5 -b'5iiliiS& (pcr) 

rtl/^fa5-^D--y/ T5?K7 h 'J-7-a7 

yi-j , ffi2SS, 3-;i-F_^7°y y?_;\-J<-_ytf 

7 h y -_7t/X , 1 9 8 9 WI&IE«iS , r 7 stfV 

x-;lij 7 tl, rt-y-r-;KPCR) f?yn 
y-j , r D NAtii(i<7)Mai:«fflj , Xh-yy by7° 
UX, 1 9 8 9 ^<7)«#(C|E«g<7)73 t T . fo h 

\^\t^fiho)wm:'&^xumthc\bffx% . mt 

( U 1 m e r ) <?MW ( r f^fxyX ( S c 
ience) J; 1983*, ®219f, p. 666 

[0018] ±ie«4 o^mcomxt/zte^x . ais^ 

(4\ iHiKT-^yig (Sttr^yffi. ^wisrsyK. 
/jcttrsysg, a/KttrsyK. R§tt#mr s ygt H 
tt#trs7i, ^#airsy»*) ^raiT-offlsajt 
immzM}£.zti& * Sfet, <rtLfe<7)^r^Hi4. 
<30li^;TS y*4/s(4*/u^>-;i^^*«Mrrs^ 

[0019] z 04 a t:, *9su sp*sflts4astt 
fc Mx.(f iHi^M^-b-^^ >«tt£;rr 

J2W 1 1> . dermis, t at (iSM^Mtt *S35 LfcsK u 

[00 20] § E9iJ^0ffi^J#f - 1 fcfEtt^T 5 



!( 9 ) 003-1 99588 (P2003-1 99 588A) 



y mm& f cDMttmm ^tn^ y 

^Tf - Fifcte^Tf- F k*2£HJ^|gB ft. ft „ 

SRaS^^ffiW**^*!^ U-^Tf - F Fii, 
-ecoft/hWit LT 5fflELbZ)T5 SF4 L< ii8 
ffltLhOT 5 y BL J: Off* L<«21 2M2LL. 

V) a^&ft^yo^F^ 

?ij^^r-rs* o y^-r-?-F4^{i^rf-F(±, fffflu sp 

afcfiWKU SPt IW^avStt, Mxtfffite-b*^ 
yflSStt * 4 JJ&K 'J f - F WvStt £■ IWft ft ft 

^tffiffl-f-fttSKi: LT*fflT£>ft„ 

[0021] ^*«t:(40!i(f , ±3&m$Gffl&lrt& 
*°y^r^F4^yyyrf-Fti, fffflu sp*fc(isWB 

uspi mmco&mm. mum^^yim^ 

W^4±IB^U^rf-K<Ottifi3Mtfc LT&fflT'# ft. 

& s ?k y ^r-f f so n isiw7 s y wmmfr h 
w.5 2 i#scdt ^ JWBMtx-cos 2 i «ors ym 

5 y usa?^ ft # y ^rf- f tr* * y-nsstt 
b p ) ff>N^mssmifi3s/tsmi=m¥'t& t^owm 

(imstJMl 5) frffiUSP^JC 
T# ft . fct, R#l^fiDE?d#§- 3 fciElbOT 5 /I 

[0022] ffSlu S P t stiffs U SPt ^W±JI 

att£inr-ft±fe*°y^Tf- F?)£aigtt, mtf Bte- 
t'^^MtvSttSrPiw-r ft 'j -^Tf - f (± , w&mcom 
m»^3 waKo^u^r-f- F«esft-r , <rft£># 

y f - f w^aae , $J i. trjBfcj. t> f- yffcvStt * ffi 

WT^ftrKy^T^FT&fttrJK, MxJf, S5d*KO 
E^JS-f - 3 £iH»0;K 'J *<y°-f- Ft 7*5 /IS^IJit^ 
70%IiLh, #*L<tt*&8 0%J£Lk. J:'5ifSL<{i 

Sr^rL, **oS5«j#^ i ttB«wr s y its?^ ^ ^ ft 

* y ^.Tif- F 4 (if^ 'J ^T* F fc Rl^w±av£tt* 
W^-iJJ&KU^Tf - F«9±3*£tt, WifcTflfca-tT^f- 

yft*Stt£ffl«T"& ft*°y ^rf- f#>w £>ftft . $ 

tz , Mx. BiSf!IS«IUIff 3 fciaSseO 7S7 ifflfll 

ft * y "^y-f- f * s& l t , tr^-f - y ftssttw 



Ml 0 01, *f4L<«HIII7 1 j^3 0fI, ±D»4L 
E^fe^ft^y^Tf-F^^ffiT^ft. Mfi, 

ftfln, & ft i ^(iff A{±±fElil«o#s*<ffiffl-es ft . 
[00 23] 4^§^tC wauspifciiifsusp 

t ftmei&ms&tt-rz ±3B# y f w^avs 

tt , M x. tfjftx t"^ f - y^vStt * ffiW-f" ft 'J ^7° f - F 
WgB^T^FTfc-^T, SlS^aStt, MifM^-b' 
^ -f y -f tvStt HMF-T ft F t *«IHW«Hfc:* 4 

[0024] frffiu s p 4/;(iffSu s p k m^co±W 

igtt s w-r ft ±i&k y f w^avse , i wkj. 

fc-^yffciSttSrffiff-rft ^° y F 4 £ (i-^T^ F 

ft, IIH^tLTii, ffifitrtBW-illltfflt^Ufc 
h5^7i5-tf (GST) SrT/y^f-y, >fVn>f 

yy, y^^--y, 4Jt(irny ySr^-LT^s^ 

■^fft^S^Sr, J-bdr^yifglfttOGSTSrffiGST 

[0025] 4?t, ±iasE^E^i^*-rft^y<T^F 

tfzte^Tj- F<7) 0 *>^ffi^e^fgf^§#l#ft^-T^ F 
a, Mi.i3xb'F-T^.T^-FT*nJ±', f*^-tftJ;a 
(cffau s Pt«^W*K**f3!-r*fc»^>fiiKt L 

F^yr-y4^{±iipar^7"5y) k^Lxmm 

T^ft. 

[00 26] *%3J!«tEHt(±, *5fiBHfcfli ft *° y 

^F4^ii^.T^Ft, mm^mewttzimw. mt 

f&Bj ft *° y f - f ^co^ aj 4 tz \ ±mm zmmz-t 
ft^tc 3f>ft^{iS'j<7)titg^#jn-rft3tA6t, -e^N 

(f^^f ^ y_s - b 7 yxy 1 7- fe* (gst) , 

/^7x5- ff, GFP, &-H*7? by/- If, Ig 
G#^ffiy - nyyyFcB)fM', His-tag, My 
c - t a g , 4/SfiF 1 a g - t a g^JP*, [SffiWt4 
fcli y y^? — ^Tf - F ^SrJVLT IHftttfciMrfaiSOT 

[0027] (^y 5 ? y^F ) *5MHtt, JJ&K 'J 

f 4 fc»4±ffi^rf - f $■ 3 - F-r ft y 7 ? y * 

ft ^ y y ^ y ^ f (4 , ie?y^wi^ij#-^ 1 izmmco r 
5 y sie^ij ti* h Kt ft sjc 0 ^Ti- f * 3 - F-r ft # y ^ y 
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f 4 £ «i^<75ffi«^T"^ * . s 6 iz^mzffi & mm 
vsMm^r 3 ^lessor s y & & s *° u 

F 4 ^fi^oMit, if 4 L < i3Sffl$WS&mf}4 lz 

[0028] 3 &tc#3MHWL ±IB?KU 5 ? F4 
fctt-etftfffliMH. if 4 lXttEfl»*>Efll#*2fciai 

x-t&^y ? I'si-f - f . >\4 70 ?j 

^a.7-y*n-x>-y" T 7*'7b'J-7-A7 
)V\ , SS2HR, n— /PF_x:r>J ws—_7tf 
5Mi —_r\yX , 1 9 8 9 5 £ t h „ 

4 l < (±sd?ija«ffi?ij#-^2 tcunofiafflewtf^* 

£ *■ U 3* 9 F 4 fc Ji * Offilftft t ^ A f U 4f 

[00 29] *fc#3^J!fcffi&;Ky*?^:*^K(4» ± 

SjSBWft 1 0MH±.cr>Z7)/*^Y. «f4L<(il5 
fflELh , J:0#?4L<Ji2O flUiliOH^iJ *» 6 4 # U 
37 ? U>f f - F^L < (£+ U rf 3? 9 Vtt F ifctt*-*^ 

[0030] iiife<?5!jf U jJ ^ I^jJ-f- F 4 fctt* 'J ^"^ 
7 F(i. *SKH(cfl»4 ^ 'J ^T^- F^Kitte* 

x , fo&i-4±MfcT%mzmm^&fzfo<?)Tyi--tyx 

*S6IHfcff 4jKU 5 ? UsJ-f - F*J it** U 3"3Z ^l^^f- 
F(±ff§IRffi«^^T"^< , ^MfflR«*fcttJ&*-5 «> <^fc 
S-t^-S. fTSUSP4^iifSUSPfc^cD 
^SfiStt*^Tf «±3&K 'J "*T* F *■ rj - *° 0 3? 

fOSae^Jg^t LT(4. Witt. E^4^(i*5^ffl« 

filMK ^^^-(Nature) , 19 57 
SI 7 9t, p. 16 0-161) SflfiVTS*. 
[003 1 ] (jfiflli^^-) JJ&K'Jif^^f-F 



NAI1 ^Mt# : itri.tc0SrttmL7tt«O«0{3*\ ±i 

;1-Xe±3*c7)<^^-. WiiffflMT^^S Fe±j*, 
f'J^?/-^*, F^yxrKvvi*, ifxty 
-Ai*, jfAxw yii*. iS^Mxi'^vi 

S*, M^lf^ ;J fAD'>^^, J^^A JVX, sv 
4 0, V9is=.T*?4 tUX. T^rSVJtVX, I^B^^f 

9 9-, MilfT^S Kfciyv^f yt7r-y« 

m^-9 9-*?9 u~— V9'^9 9 —mi: fflV ^ Sit ^T" 

[00 32] ffl^^^-^^-(i. l«<JWt&FttMi:a 
LTM*K=ttr*flWR£fflJS L^aS^ IE?'J . Wx. 

y^tWJ, xyy\>Hf-^, 

ix-S . t>rlB^^ 9—V N Ate*^6HH(cfli4jK 'J 3? ^ 
f-FSffl^atf S*^^ffi*jafflTS § . 
W£fcf, ®S^'JRSP»SraiR. j?HUDNA^g 
MQrCWRL, ^Tnmz9mLtzK-9 9-t LTffl 
USDNAii^L, 0 «fc o THSS^-^ S *S 

<y y-tov;^y a-~>-^-t-f h^WA-ft Ztlz 
[00 33] ( ^Jffciftffc ) JJEsK 'Jjf^^^f KjWH 

^Mnt^^-DNAi, e#:^*ncoa±tcs*^ 

(in mm&ififfiH: s * . a&p^aiA & a , 
«3ftfe#p"j^>>f yr9"is-hmi)mft>tL$>t>\ mm 

y^-DN A^m±*fflBa^^#Ai4, Wi.fi', H fA7";i' 
V—-?-a.T/Uj , H2)ig, 3-^F_X7'Jy/_A 

Wi, l jyl^ly'>A15yX7i?y3y, dea 

3 y, ii/?io*i/-yHy, ®«#A, x^v—t 

Mffi (scrape loading), ^S'U Xf -f >y 
9^7\ (bal 1 istic introductio 

n) , &£i/mm&mfbti&« 

[0034] ttz, mwMmmzmxt^9 9-DN 
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^rf - f 4 fcji^rf - f zmmmx-fo h . ±ta*° y 7 

? l^f- F^'ffl^&tft^f^jpsy ^-DNAJIAL 

*»!8fc«4jKU ^7°-r Fifcli'O-f- Feoftffi. Mx. 
tf5t«Sr< t kfl^t'^y^iStt^, £> ft ^(±fM±4>T* 

^ais^r^ vcomzmmiz txn->x i> x^tK mm 

[00 3 5] (tK y^rf - FifcJi^T-f- FCD*Sit ) * 

m&ffix-Mm nmxh h . ifc, iis^rf- F-ft^t; 

F-£j£j , ftWfefcMh 1 975^ r^r^F 5/ 

Vxi^JX (Peptide Synthesis) j, 
>f xyx (Interscience) , ~ 

jl — 3— y (New York), 1 9 9 6^C|EK^ 

ft) o 

[0036] 2fcfgBJ§^&*° ij ^Tf - F * fcti^T^ F 

mi-t^j-ymmzmwizLx. $Hf«r, -r^y^ 

-/WP^»^S(c «fc o T«f»EHK?£ 

5 y isie?'j^'if fgtc*^§ . z.tit> izmmmzx y y n 
zm^xmmmz\%m®w-t&j>m ; kmm-tz> . 

[0037] ( is* ) fitffcti , _tia*° U "cr-f- F & fctt 

EiK U ^T-f- F i /tii-LK^T?- F , $> S WtttibV 

101, ±'j#*L<«£lw5:<i:i> l 2ffl, ^Wfi 
t<fii 5fIJXk«T$yir?1f)££:?xl><, ffffiusp 
fcSSBWrfKfrfrfflHTSfcftfctt, U S P7 r 5 U- 
iaeoffi#fB«J^h<oSfau S POSffiP&T 5 y^E^ 

t> y ^.T-^ F 4 Si^T f - F\ M*. Jtf K5nMc0ffi^!l# 

# i ^ l < «E9ij## 3 tciatecor s y kib^'J t tz im 

x-fo&'Xmz%<. 5a«<o±#cflfis±^ns^sai 
ansa**?* 1 < , sm^e^r s ymmfw-<mm± 
x-^mmx-fc^x i, . gsagpe^-o^Tji^w^r s 



[0038] 8Mc£«±-$-Sfc«>fc:tt, gfk&fcwffifls 

**UiWfcRje$*L-f, ^J^(f-fe;u-a-x, 1^-75 7 
r;^sy> ^-*Hi/yy^yh^y7-y 

(KLH) ^Sj&«WSS3*l4. ryjL^hfcLTIi, 7 
o^fy^7yV^h (FCA) , 7a^fyhT^ 
^7yj.^>b ( F I A ) , Ribi (MP L) , Ri 
bi (TDM) . Ribi (MPL + TDM) , WB>S 
y (Borde te 1 la pertussis 
vaccine), A5 5;U^7°f- F ( MD P ) s 
T;L-S— 7A7yaA'yb (ALUM) N fciVCiix^ 

[00 39] dfj;n-t;«(i ±ie^ffi^©*Sfi 

t#§ixS„ j? 4 Lt^St UM77 ^ n7 
F y'7 7 4 -miz 1 *) % tytth . 

[0040] ; eyyD—^/pfii#:^^S-f"ft^46fc(i, 

*^a^?ic A*iMtt*fflfla ( Milf, P3-X63-Ag 

t^i-oT^fifto mats. m#m£.MMt7ii&tm 

* ft* LT i ixS: ? n- >-^ti L , ±IB?K U ^7°^- F 4 
7'y F-vSrilgiJt. iA^iJ F-vt0±g*a*^K 

*&nuR-rft c 

[004 13 K LTf#^^±fa^y^y^F4/t(i: 
±12^7°^ F £B»l/aS£f-4 y y n— 

fcti^ y y n— *-/MBtfw±, ±ia*.° y ^7°f - f 4 /s<±± 
iB^-yf-FcD, fiMfflfii*. fee^. £fzimm~?-A- 
mt Lxmmx*% h . ±ia*.° y ^7°^ f 4 jtti 

u s piz^LxznM^^yikmmmm-t&iA 
uspc^m^zmm-t^^mmBcomm, w±a 
x if/ 1 tzit^miz^mx-h ■§> . 

[0042] (xy y— —yy) *m i nt l zm&tfv^y° 

& f t fziz^ri- f . *muz& y y y F-*-?- f 4 
fcii*<offl*MB» y y y f^-^ f t fcii-e^ffiUMB 
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P4£t4l£U S P t |5p£«£fI*3tt£*^-£±IE*°y^ 
Tf- F «v£ttPl*M4 3tti®ttii9SSI^ UffliZ&Mtfi 
3Mf£t-4. *rii£>«4. SrfflusPifetigEU 

spa H^^asttfc^rr 4 jje# u f * =?- 
F-T4 tku 5 9 Y<nwmmm. td,t$mmm\ 

4. ^wncom^irmizxtta. man. «iusp4 

SBTft 4 . 

[0043] #|i_(2\ ^WBfcflSisK U "vTf- Kifcli 
L , BgfefrTC i ft ^ U ^7* f - F 4 tz te^T f - F h IS 

-re . -ecofflsfffflt ± y ± t 4 y 

J: 0 , ffSU SPJ £(4f£U SPfc |BI^(7)*avStt2r* 
[0044] WfflUSPifcJiKUSPfcra^l) 

^JivStt £^rf 4 ±iB*f y ^.r h t n - f •? 4 tT' y * 

*f*£ as? t . BgfettTTKtf y * 9 V** F t Klt^r 

y , f£*° y j ? u**- Ktris^-rs-fb^ftt Piswr 

$>4 

[0045] 3 #?PJi£«4^«lKftM+:£ffl 
2r*fTPC**S *f|BJWI4«TSU S P 4 fzim 

uspt mmco£.w%<&$: ^r-rs±E# y ^y?- f «f§ 

F «0SBS * IMP*" h\Y/^ Afzli i&Mt 4 \ t^ft 
£R5eh]1£T'#>4 „ ^fLfe*ry^.7°^-H(7)^Jgc7)^r*|S 
£{4^<fMlffii4. fSf«tw{4. fSKSftSi^y^Tf-F 

fUb-R-GS TO^Mfffc: J; y ± 1 4 g s tcoM&z 

s- mm-r 4 * ^ teM%> -t 4 t rj£ts 4 . 

^4^«i. *TSUSPc0^Eg£0W*l*^(4S^S:«!{iJ'r 



-colf&m L < liWfti L T i v \ 

;Py7i5- t'^y— >-S3l6Sa® (GFP)f, V 
-^-i:tTt±. U-jJC-^-ii&F, ^JxJi'^n^A? 

s^a-mf/t/f7yX7x7-*' (CAT) jgfe 
^nOtW^'flJfflT-^ 4. i^^^y^^^yt^V- 

^0t<^T-3 f >4 o 

[0046] wiw. f*an^4HffiWc?fs 

u s p wfcaa jfcii£SiStt*|fl#"$-s s «a^4 . 4 

[0047] ( ) jj&jmiizjt y ra^s^^ 
fWi, *fffiu s Pifcjiau s p t mw^&mmz^ 
■t 4 jjejk y *<y° * v co im , x w m^. f 

^WsTt^T-fc 4 „ , a^U^ffDSffflU S P 4 

fciiKu spa ra*«o*aa5tt* ^rrijjEsKu^T-f- 
p 4 fc JiKu s p t mmcotmimz^-t 4 ±ie*.° y ^ 

d e , uspt wg^tt^m^siiffi t <Jowa^f8@ 
[0048] ( mmmfcrn) &< Lxmmtifzmmt 
fc4,> ttz^mmzffi&mmusptekvzn&misfr 

h % 4 ?K 'J ^T^- K St fctt^f. K n ^^Bfl t fl( § # y 
7 ^ Psff - F 4 fcf4^-<50ffl«^, y 7 ^ - F 4 

y '•e<50**li^ 4,^:4 ?K y ^Tf - F 4 fzlZ^Ti- F Sr^ 
ft^WtBiW-ittfWl, ^^xe#;^*rSu s p 4^(4 
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[0049] =*3Sl5!fc«£»fSU SP4 fcJiKU SPt 

«4^tsu spt iswo£a«tt£*ti>±ia^y^Tf- 

{4SISU S P S3- Y-th^BFF0^L^mtthim 
P t IW^£a^tt£*t-&±ia<t°y ^Tf- KcovSttS: 

(ex vivo) fcfct^^*3|W>iWB&«SIt, 
[00 50] ^B^t^S^fffiU S P i£i4f£U SPt 

iw^a^tt * #f * ±ie^ 'J *<y-f- h coasts ± 

TSfMU S P ifcliKU SPt l^lftfO^aJSttSrfi-rs 

±ia*° y ^y°j- h <o*a*se * e w l , * ; t ic ± o 

eyffirttv^y^- Ka^4^r^FT-ft->Tfr#iu s p 
Si&u s POftJSMt LTffifflT"£ 4 . JWWM: 

(4 » 0i t4TO*<7)ie?ij#-f - 3 jckko *° U ^"f F * 

mm±M^tihuwt t & (c*t**cs-§--$-4 ; t tci 

0 » SrfflU S P <o£g?3tt£ BMTC£ So ft £ U4 » fr 
1USP efflfttf U ^.T^- F i fcii^T^- FTft -5 TSf 

-f s t » mt WBM&% 3 £ie*B<^ y f- f * . 

U ^ F £ ^ - F h # V 3? ^ V ^ <f- Y t: ffl \ *Z 



[00 5 1 ] §A>t:. ^7"D-y ^SffflUtWtt« 

htsu s p * fct4Ku spt mm)±mim$:^-f&± 

l&K U if- K * n - H L T v ^ 4 afe^ <0^S * ffi W L 

, ft S V ^iRES^T ') t'^t- 

[00 52] fSfc-^JBHWi, ^SS4T*o-C fc^Bfa# 
TftoTfciw ±$fl9&v>#& Lvv-JHRli, ait, 

S*i4«rfetr. ISPa-¥-«>Tirfl6Tft4. S^ic, lifts 
fi, 7>->>>®, 4fciiflfi<olWiiaSfiMiI<o±5^rfJBW!l 

©BFfW^-¥-Ot^{4. ;vX;?\ ¥)Vm<?>Wffi$: 

[00 53] itfSSrfflMiEENi. ifSU s Pfc il/^co 

3 - F -T £ aK U jr ^ 1/ ^ f - F 4 1 4 * OfflSiK , I 'J 
^^l^^K47tf4-ecr)ffiaiI5r-irtf<^^-. SfSU 
S P H j; t/-f-<30 ^j:ht^) f - H 4 (4^-7° 

4. ft*69ti4, a^^:fflfi(4. Mtimmnimi k 
gftjtOO. 1 T'jM 1 0 0 ju g coffiHTft 4 . t3&»t=5r 

[0054] «£Wft:fc:ftfco-c(i, Mx.{f<T^F\ s 

SW, ^y^^^f-K. iKU3f^p3j-f-H, fit*. 
tfil«^. **Wtc{4, WitfKJW, mi li 

[00 5 5] IHffl, AM, i)y*L)Vmi ZMISMi^ 5 
^ F— v'jl— ^n— 7y-i — 

Bit h \Z {4 , ®#:« K^fflft:^ * ffl V ^ ft 4 . 

[00 56] giS3?Ji4. Tfc. i/A-^u-x, y;wt> 
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[00 57] iilfcfffl^StSte. 

[00 58] U J^V-A-fWi. «£(f 'J 

[0059] mmmMim. murmmm. ms&tt 
(Jzsm. *v-7im<ommm. mct 

[0060] is? af^rx h ij yfasffliti. mumm 
in lt *raj ufciWRt *a l . ^me^-ri. <r t iz ± y 

[006 1 ] US P cDlggi^SSStttfOiSJlK J&K t 

W x. if, U S P coMS t 96* J *'««BEttg&fi t coKift** 
*«3*ro*4 (fNWfSmi 7-19) . usPii^ 

txi y^f^^f-y-fb^JftfefWBfctWt** S z 
bfffat>iiX\*& ( ^MfrRtK 2 0) U USP7r 

5 U -CO 1 SUSP16OT2A ^fi^-t'dr^y 

fz, T)W>M v-f^-i-^yy y#rc»§iL£S 

as«**co^ < #tfc3.t:* ?• ystflsKRjfrr-i. ; t *> 

i> ( #tf*ff :£« 17). t u s p amm 

#if^2 2) . ±iB*%ejitc«i>uspii. is&iv 



m^mm^t-th i>coxh y . ^mz^mxh^ . 

[00 62] (aWK«Ofcto«MS56rffitiJ:VaiBK> 
BJ!tc« SifSU SPfeJ; l/ZO&mWp t>ft&tfO *<T 

ffliUSPiiJ;^«^*feT-fcl>^y-^r^H\ 4^ 

(iSttWtcMS-t-S J7 Sfcflffl-C * * . * fc#ffeBH{4 , 
in^sOo^cOlffli^ti-eW^iSr^t^, HIS 

comta. m^£fzi&x&mmm^z>&mmmmyi&m 

[00 63] *f&tozVkhW&V S Pfc i^-t<06*Hj 

<H. ffiMUSP$:&Wi~?-*f-tLXffij£-t&cOTfo 
h. mm^com%\JSP<7Miti£tzl,i J tcDl?1±Acr>$Lfe 

izm^ h Z t ^'f * 5 a^£U^IR#{cn AT 35 S . <! 
CO «fc a SrWJgS; t U . 5y^A/r7H, M^fe^- 

- h -r s *° y 3? ^ * f - k co^ffiffifc a: txsaffi t l x 

{4, Mi-fftifS. PCR, RTPCR. RNT-fel 
fl, y— fyj'n v-r-r >7\ is SiTfZnmw^ 7*>J 

[0064] j«6S#tftiiSHi: Lt, ffl#=Efe*cO«, 

i ^liMf t P C R 4 fc{i-ecoflficotMI3;£ fflv ^ 5 Cl i: 
(CJ: OB*WfclfflBUTfc±^. RNA^IicDNA 
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[00 6 5] _hlES3£fc: ± 0*%BSCffi5U S Pfe ±tf 
[0066] 

[ggtfcfti i ] (isu s P3tfe^#«i - mm *mi 

VtM (bioinformatics) i;Z£ 0 . 

(7) 3 " 3t38^^«ME#[fi cDNA? n-yK I aa 

1 0 5 7 (GenBankW'yynyS^: ABO 
289 80) iftl«tfeot 0 cDNA?D-y 
KIAA1 057(1 9 7 7ffl0>T5yift£3— 
««£*tf5 6 1 8b P ^tt i^n-y?*^ U 
SPCit^f-7tft|)Cys H^-f y (Cy s 
-box) (G- [L I VM FY] -x ( 1 , 3 ) - 

[ AG C ] - [NASM] -x-C- [FYW] - [L 
IVMFC] - [NST] - [SACV] x [LI 

VMS] -Q) tHi sVjtjy (Hi s-box) 
(Y-x-L-x- [SAG] - [LIVMFT] -x 
( 2 ) -H-x-G-x (4 , 5 ) -G-H-Y) 

tf7XA°7^f>l (Asp) M^fy^WS, ^WM 

[00 67] cDNA?n-yKIAA1 057IW 

orff*J05' jfcmim*X?kLX7n--yif£tiX 

V^Sfc*tSS^3tfc». KIAA1 0 5 7<Z)«*K5!l£ 

K I AA 1 0 5 7<^SIE5lJ£^tec DNA^U— >h 
f 04 2 74Sr^^mL/^o 

[0068] b f 04274li7744bpK*Sc 
DNAt'Mo -^^iSSffi?'J^3 8 9 fi— SI3 9 1© 

tltlo b f 0 4 2 7 4J3. 1 5 

y B3S*^ * & sK L> ^Tf- F £ 3 - F ^ & SlffiB 
(CDS) £^t§SBaM<5Dlg3 8 9{1— |g5 0 5 9(5 
C^Oc b f 0 4 2 7 4 60^*IE?iJ^E^J^E^J#-^ 

2 K s b f 0 4 2 7 4 #3— F^STSy BlffiM Sr SS^'J 

1£!B» Ufc « KIAAl 0 5 7lib f 04274 
cOSSlE5Utf) 3^^2124 fitfp & H 7 7 4 1 f4£ TCO 

s*sa?ijtffiSL. k i aa i o 5 7^ffetr$y6£K 

b f 04 2 7 4 § 7 5 7 lie^J^S 5 
8 0tBKffil 5 5 6#B^)TSy»i»[l=WSf 



&o Cys-boxi)J;tf'His-boxil bf 04 
2 7 4^3-Ff^r SyBfiii5!|C0SS6 2 6#g— 116 
4 ltBi3i^8 9 0fg-S9 0 7fg^7S7l 

[0069] 

imm 2 ] ( *fsu s p ) hmm 1 ■ m 

£LfcffflUSP*3-HtS c DNA^n-yb f 0 
4 2 7 4ia7°7XS FSr^W F^-f™ _?u— - 
^'_f?^ny- (Life Technologi 
esft) SffllvCtfsKLfc, if, bf 04 2 74^0 
— V ( P BC SK + i7)H indl I I — S a c I §B{5 
ttfA) £«MiLT. 7KA>f-y-HF2_PC 
RJf«y F ( C 1 o n t e c hft) JiS^liExp and 

high — f ide 1 ity PC R system 

(Rochett) (ffi?iJS^2 
{-IBiE^ffiMa^J^H 3 8 9 H 5 0 5 9 fu ) & 2 g 

BPCR-CiffilUtSL BP^o^— tfxyif>f a (B 

F J c 1 o n a s e enzyme) ^"ffiV ^$fl£S|;ijK 

tSfci OxyMJ-<?^- ( P DONR2 o l ) fcrlf 

At. pDONR-bf 04274*fHSU # 
7°7^V-(t lHBSCOPCRffltrbf 04274- 
A t t B ( E^J#-^ 5) £;PrDONR1057 (-) 

(ffi#l##6) fcS\ 2a»B«0PCRfflfc:AttBl 
7^77 - 7° 9 -f V- ( Ba^J*-^ 7 ) fc ±IBP r - 
DONR1057 (-) b^mmLtz. mz, PDON 
R-b f 04274hN-*SH i s-^f*JlFfi&« 

( N — terminal His— tagged pr 
ot e i n) HH^^^-tfcSpDESTl 7 £ 

X 0 H i s - ^fttnib f 042 7 4^175X 5 F 
(pHi s-04274) ^fflU^ II7 7X? F 
fi, N a C 1 ^SKSM^ffi&E . c o 1 i B 
L 2 1 — SI (Life Technologies 

a ) t^A Lfc. CDS <a«affi#b&qE L<J?A$ttT 
x^ttfc>^>(_*-$*-:*-_lM ?;F_>— 

^-yyy/_FS_l/fV_ 1 J7^y3y_^7b (B 
igDye Terminator Cycle Se 
quencing FS Ready R e a c t i o 
n Kit (PE b i osys temsft) SrfflV\ 
ScifttSit^SWfiAB I PR I SM3 1 0 £JHWC5g 

[0 0 7 0 ] ±EfHKLfc5BMT5^S F£MWCAflI 
MT"b f 0 4 2 7 4^?SSK»£fi : o?t 0 L BON/A 
mpM ( 5 Omg/m 1 ^ ti/^^*, Na 

c l Sr^iSr^LBtgifi) Cl/l OS^AJSSfPg* 
*K£SSIU 3 7°C^TOD 6 0 0 3Wfcl. 0U»fc=3r 

fc. U yBBB»i*a*6teK (PBS) tBBLft 
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ffikLfz. imtHimi 0%SDS-PAGEtJ;^ 
filH i s -?ym¥ (Penta-His^t; 

£k Q I AGENft) ^ffli^^/7'D7f^^l 
«^t^I^Sefl(186. 8kDa)» 

CLW^y/Oyf-f y^iktH^y h (weste 
rn blotting detection ki 
t) (Amersham Pharmacia bio 
tec hit) £ffifflUto 
[00 7 1 ] 

[SOfc«3] (b f 04 2 7 4^J3.t^^y^vgtt) 
b f 0 4 2 7 4^3-^-6161 to^T, MWb^ 

HS^ti. PfSfgJifflT^X 5 K3&*#r 4 P B R 3 2 2 
^Oo r i fcrjy^TM h'yf ^ £^f~P 1 5 A(7)o r 

( rr-f-yx AMt^s^by- ryp 

AMt7^'7W(Archieves Of B 
iochemistry AndB i ophy s i c 
s ) j , 2000^, P. 1 9 8-) o 

[00 72] *-$\ ft^fgffl^#8*W^KT^^ S K 

f^y_S-b7yX7x7^' (GST) 
itATllUb-GST^ffl^t, PTV118N/U 
b-GST^ait LTUb-GSTn^Kfii^PC 

Rlz£ DtBBS^f*. y-f^x-f™- ?u-~;y 

EST14t#AL, pDEST14Ub-GST$r# 
IL/to P DEST14Ub-GSTKT77° 

s P h ifc±VH i nd I I i«afcJ: OflJOiBU p 

1 5Ai*^)o r i ^pACYC 1 84 ( — ytfy 
y-yft) cOSp h I -H i nd I I I ffllZl&ftiLfr^ 
pACUb-M-GST^lLt 0 ^ftSr^SfflU 
b-M-GSTM7?^SPi:Lft, P ACU 
b-M-GSTSrSa 1 IfcitXH i nd I I I 

U T77n^ *5±tMJb-GST3— 
*tfH«* pBluescriptll S K ( - ) 
(Stratagenett)^OSal I-Hindl I 

I IHfclfi^S^ pBSUbGSTSfHiLfco 

pBSUbGST^ilhLt, M7?fxVy 

h— f Y I^tM H_S^?yx^yX_^7 
h (Qui k Change SiteDirecte 
d Mutagenesis Kit) (Strata 
genet) £ffli^GST^N»7SyltM 

KyjATG (^^^y : M) CCG 



(70>jy: P ) . ATC (>fVo>f^: I ) . 
fiCGT (T/^~y : R) C$»L3tpBSUb-P 
-GST. pBSUb-I-GST, ifcljpBSUb 

-R-GSTSfflRLfc. S/'-yyv' 
y^tiW^L/to J2Tr\ Ub-M-GST. Ub- 
R-GST. Ub-P-GST. ^iOTb - I -GS 

TJgfttStlH Ub-X-GSThV^o iJCt. 
# P BSUb-X-GST^Hi ndl I Ijoiy'Sp 

hltilL, T77n^-^-fcWUb -X-GS 
Kfg«£#trfB«£p ACYC 184^)Hind 

i i i - s P h i Htfi^a^. #^3UEu b - x- 

GSTfglT^XS h\ pACUb-X-GST^fl 
Lfco fNML^4S^pACUb-X-GSTJiE. 
col 1BL21-SI (c»A L . fS^)Vi/*?J±WAz 

[0 0 7 3 ] #pACUb-X-GSTJttfMSf 
"fSE. coli BL21-Slayt°fyh^ 
SSft M 2 TfNS L^7°7^^ FpHi s-0427 

;W-{i. p H i s-o 4 2 lAcoiXh^iz, iftayb 
n^t LTlEftah^f ySSTnf 1 5 {&> 
T, USP1 5 tUSH^T S ) cDNA (KIAA052 

9^n-y) ^m^bvxmmm2\ l zim<n^^i j m 

LftHi s-^/ftJuUSPl (pH 
i s-USP 1 5 ) . *3tJ±»ttr7> ho— fc LTH 
is-? ^mwl-is? x (Luc) ^JIT^X 5 

F(pHis-Luc) Sr-e^-e^iie^«At^, IS 
Igf*A?ft)t3yb D fy h-tr;h£. 50mg/ml 
rybf^U :xfc±tf3 4mg/m 1 ^n^7x-^ 
/1/^OLBON (N aC 1 ^S^^LBigl) 71/ 

pHi s-USP 1 5«Of38Ct3V^T, KIAA0 
5 2 9JiU SP 1 5^NM3 7 5 71M (MAE ) 

i«(Genomics) j, 1 999^, IS59 
m, p. 2 6 4-) . ^£03 T$ SMBMzltfJ&t&a 

FyZy'^j^-ftizmtL, ^icDsat £ 

fc. pHis-Lucil pGL3-Luc^?- 
(Promegali) ZMMt LT. 3SHW2fcR«fc: 

[00 74] _hl£#«ft^m^ 50m g/m 1 TV t° 
y | jyfci^34mg/m 1 ^H7^7x-a^t 
OLBON«WTOD 6 0 0 ^0. 5—1. 2t=Sr 
4it3 7°CtTtg«f*. NaCl*»atK0. 3MC 

042 Lfc o K*ffc£*gf*8E<?) 1/10 5 0 m 
M Tris-HCl, pH7. 6/5mM Xfl/y 
y'TSyHSS (EDTA) /ImM S^;tXW b 
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KttiMfctl 5%SDS-PAGEti OfrJffiU lifc 
tfl/fr £: LTfilG S TJS/ffc (Amersham p h a r 
macia b i ot e chft) , 2 iXfjltfcb LT 4^ 

X7fVya_A°^y^ (HRP) 
tS/fr (Alpha diagnostic inter 
national?!) Sffl^T>f Ay707T^V^ 
Ub-X-GSTfciT/iBillUfcGSTSrtJIttlt 

[00 7 5] ^^ofe*. SI l iz^ti o fc. y°?x 5 K 

pHi s-04 2 74tUb-R-GSTi:S:ftia§ 
*fc^«A»fe||i!lLfcftajJBrCtt, Ub-R-GST 
mUz „ Ub-R-GSTKUb # JU*##3 flX^ 
tJtGST^ttJSftfco L#>U Ub-M-GST, 
Ub-P-GST, i^Ub- I -GST^^Oft^ 

n-;^J)4USP15S, bf 042 740fti)OC 

IZftLXh ffifcL b* 4f ^ >-flSStt**BA ** . Pitt 3 

[00 76] -:^)J: ^:77XS KpHis-0427 
4fc<fc9^S*ufcaa»l4. Ub*W-y (R) 

«*Rtt**Ut:, JBBaiusPt:o^T3*l=afiKaBK 

tttlftlfUfctf*. Ub-R-GSTfc»-^4»JBtajRtt 
Ub-GSTIi, Ub^gSS(GST) fc^T^FSS 

^LT^£<rt^£>. frrig*ub^x^fc#x.^a^o 

bf-04274 3^3 - Pt 4ISI li , Ub-GST 
t*Ki:LTUbtJfffllW-43tft. **rtfc*5V^TflWB 
*U b 6 (?3 U b feStc W# L T ^ S ^tfitt*** § . 
[0077] 

[I6»«4] (bf-04 2 7 4^mSfif^ 

PfKSttSBfi^S ) u spijyxf^f yrnfr^' 

0 4 2 7 436*3- Kt-ifiS«^«ISgffi8a6T*>ftfl5 
6 3 4SB^yXf^fy (C) H'JV (S) £WftL 
fc^Mffc (bf 04274 C634S ) £f38L?to £ 
i\ i6 34S@^yXr^ y£yM 7^fiyy_t 

34SB^y^f^f >^r7 H >X'$> h TGTtf-t U y<?) 
-^8) e ^S<30#A*^— ^r^^y^tTflBSL. Hi 

s - ^ ^'rfiPb f 04274 C634S 5 
r\ pHis-04274Mut £#jt 0 l/^VXSL 
j£i±C y 5 ^E: > — _^-f 5*— * 



— 7 b (ThermoSequenase Dye 

Therminator Kit) }ftWi>J; 
XfW&Xl&uy?^)— V_?T?— (Long Read 
Tower) ( V ^;£x ^Amersham p h a r 
macia biotec hft) ^ffli^lLf^ 
[0078] pHis-04274Mut. HM^J2 £ 
fcf J^JfiM 3 tMLt p H is-04274. pHi 
s-USP 1 5. ftSWipH i s-Lu c Sr^fX-f 
ix. lI6M3f:»pACUb-R-GSTt^ 

»Brcft»3SS*t, -?-<?>*s*. H2^^i3(^ b 

f 04 2 7 4 itfc t § tfg&> htlfz U b - R - 

G S T{Z^Sfl^b*^^y-fKStt3&*. b f 0 4 2 7 4 

c e 3 4 s [zte^Xim^LXX^h^hifiWRLtz. <t 
bf 04 2 7 4^Kf|,5afil ^6 3 

[0079] 

[5SJfi#J5] (K I AA1 0 5 7 - l^KfSafi 
fMS^ffiat^fylffiWW) bf 04274^ 
N*SSHi£: 5 2 1 75 yftSS ( 1^0*^3 ) Xlk^t 
t#>J^7f F^^WK IAA1 0 5 7-1^ 

^t^^WtvSffiSr^ffLfco KIAA1 

057-1(1 USP7rS!J-^0Sa?J!»SCys- 

>fl^tt**S*3&*ofc (H3) c I2U:tf)tt*&*<?>. b 
f 04 2 7 4^3-H^&fia*tfON*SHBfc:tt, 
(^ffiFWStlKl 5) fcl3aS*LfcUSPi:ra«t. SR 

[0080] 

[«HHC0»»] 3K5DNASf^thMcDNA 

X(bioinformatics)(:±D, fffflTn 
f7- tf«aBW£?fc LTbf 04 2 74£*&aSU * 

»e? tfoafe?**** f- wts a « * jut b*^r ^ 

WttS^-t^fySirnfT-^ ( u s p ) 60 10 

a, n**K5 2 i7$yisa^s«i:ia 

[0081] 
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: T^-f^-i: LXm^&tlMzmYZtLtz [0 082] 

SEQUENCE LISTING 



<110> DAIICHI PHARMACEUTICAL CO., LTD. 
KAZUSA DNA RESEARCH INSTITUTE 

<120> A Novel ubiquitin specific protease 

<130> NP02-1095 

<140> 

<141> 

<150> JP P2001-301800 
<151> 2001-09-28 

<160> 8 

<170> Patent In Ver. 2.1 



<210> 1 
<211> 1556 
<212> PRT 

<213> Homo sapiens 
<400> 1 

Met Glu Gin Glu Lys Ser Leu Pro Gly Val Val Met Ala Leu Val Cys 

15 10 15 

Asn Val Phe Asp Met Leu Tyr Gin Leu Ala Asn Leu Glu Glu Pro Arg 

20 25 30 

He Thr Leu Arg Val Arg Lys Leu Leu Leu Leu lie Pro Thr Asp Pro 

35 40 45 

Ala He Gin Glu Ala Leu Asp Gin Leu Asp Ser Leu Gly Arg Lys Lys 

50 55 60 

Thr Leu Leu Ser Glu Ser Ser Ser Gin Ser Ser Lys Ser Pro Ser Leu 
65 70 75 80 

Ser Ser Lys Gin Gin His Gin Pro Ser Ala Ser Ser He Leu Glu Ser 

85 90 95 

Leu Phe Arg Ser Phe Ala Pro Gly Met Ser Thr Phe Arg Val Leu Tyr 

100 105 110 

Asn Leu Glu Val Leu Ser Ser Lys Leu Met Pro Thr Ala Asp Asp Asp 

115 120 125 

Met Ala Arg Ser Cys Ala Lys Ser Phe Cys Glu Asn Phe Leu Lys Ala 

130 135 140 

Gly Gly Leu Ser Leu Val Val Asn Val Met Gin Arg Asp Ser He Pro 
145 150 155 160 

Ser Glu Val Asp Tyr Glu Thr Arg Gin Gly Val Tyr Ser He Cys Leu 
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165 

Gin Leu Ala Arg Phe Leu Leu Val 

180 

Asp Glu Asp Leu Thr Lys Asp Gly 
195 200 
Phe Arg Asn Val Ser Arg Gin Thr 

210 215 
Thr Pro Glu Lys Ser Ser Tyr Arg 
225 230 
Ser lie Arg Val Glu Glu He He 

245 

Thr Met Glu Val Ser Asp Phe Thr 

260 

Leu Ser Trp Ala Ala Ala Ala Gly 
275 280 
Gin Pro He Lys Glu Ser Asn Ser 

290 295 
Arg Leu Ser Ser Ser Gly Ser Asn 
305 310 
Pro Val Ala Leu His Ala Gly He 

325 

Thr Lys Asp Ser Leu He Ala Gly 

340 

Cys Leu Gin Leu Arg Ser Gin Gin 
355 360 
Cys Val Ala Asp Phe He He Asp 

370 375 
Glu He Arg Arg Val Ala Cys Asp 
385 390 
Asp Thr Ser Ala His Pro Asp Val 

405 

Gly Val He Leu Thr Ala Gin Leu 

420 

Met Arg Gly Val Asn Gin Arg Leu 
435 440 
Asp Leu Arg Cys Gin Leu Leu Asp 

450 455 
Gin Leu Arg He Ser Pro Ala Thr 
465 470 
Leu Asp Asn Phe Glu Pro Asn Arg 

485 

Ala Asp Asn He Leu Leu Ala Gly 

500 

Leu Ser Leu Cys Gly Ala Glu Lys 
515 520 
Lys Pro Leu Leu Asp Asp Phe Leu 

530 535 
Asn Ser His Ser Pro Ala Gly Ser 
545 550 
His Pro Lys Cys Ser Thr Ala Asn 



170 175 
Gly Gin Thr Met Pro Thr Leu Leu 
185 190 
He Glu Ala Leu Ser Ser Arg Pro 

205 

Ser Arg Gin Met Ser Leu Cys Gly 

220 

Gin Leu Ser Val Ser Asp Arg Ser 
235 240 
Pro Ala Ala. Arg Val Ala He Gin 

250 255 
Ser Thr Val Ala Cys Phe Met Arg 
265 270 
Arg Leu Asp Leu Val Gly Ser Ser 

285 

Leu Cys Pro Ala Gly He Arg Asn 

300 

Cys Ser Ser Gly Ser Glu Gly Glu 
315 320 
Cys Val Arg Gin Gin Ser Val Ser 

330 335 
Glu Ala Leu Ser Leu Leu Val Thr 
345 350 
Leu Ala Ser Phe Tyr Asn Leu Pro 

365 

He Leu Leu Gly Ser Pro Ser Ala 

380 

Gin Leu Tyr Thr Leu Ser Gin Thr 
395 400 
Gin Lys Pro Asn Gin Phe Leu Leu 

410 415 
Pro Leu Trp Ser Pro Thr Ser lie 
425 430 
Leu Ser Gin Cys Met Glu Tyr Phe 

445 

Asp Leu Thr Thr Ser Glu Met Glu 

460 

Met Leu Glu Asp Glu He Thr Trp 
475 480 
Thr Ala Glu Cys Glu Thr Ser Glu 

490 495 
His Leu Arg Leu He Lys Thr Leu 
505 510 
Glu Met Leu Gly Ser Ser Leu He 

525 

Phe Arg Ala Ser Arg He He Leu 

540 

Ala Ala He Ser Gin Gin Asp Phe 
555 560 
Ser Arg Leu Ala Ala Tyr Glu Val 
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565 

Leu Val Met Leu Ala Asp 

580 

Lys Glu Leu Leu Ser Met 
595 

Glu Phe Asp Tyr Leu Pro 
610 

Val Gly Leu Arg Asn Gly 
625 630 
Gin Gin Leu Tyr Met Gin 

645 

Asp Asp Asp Thr Asp Asn 

660 

Ser Leu Phe Gly His Leu 

675 

Glu Asn Phe Trp Lys He 

690 

Arg Glu Gin Gin Asp Ala 
705 710 
Met Asp Glu Tyr Leu Lys 

725 

Thr Phe Gin Gly He Tyr 

740 

His Arg Tyr Glu Arg Glu 

755 

Thr Ser Cys Gin Ser Leu 
770 

Glu Val Leu Glu Gly Ser 
785 790 
Lys Arg He Thr Val Lys 

805 

Leu Val He His Leu Met 

820 

Ser lie Lys Tyr Asp Glu 

835 

Glu Pro Tyr Thr Val Ser 
850 

Val Gly Glu Asn Gly Arg 
865 870 
Arg Lys Lys Val Ala Leu 

885 

Val His Ser Gly Gin Ala 

900 

Asp Arg Arg Gly Cys Gly 
915 

Val lie Glu Glu Phe Asp 

930 

Phe Gly Gly Glu Tyr Arg 
945 950 
Thr Asp Val Arg Arg Arg 



570 575 
Ser Ser Pro Ser Asn Leu Gin He He He 

585 590 
His His Gin Pro Asp Pro Ala Leu Thr Lys 

600 605 
Pro Val Asp Ser Arg Ser Ser Ser Gly Phe 
615 620 
Gly Ala Thr Cys Tyr Met Asn Ala Val Phe 

635 640 
Pro Gly Leu Pro Glu Ser Leu Leu Ser Val 

650 655 
Pro Asp Asp Ser Val Phe Tyr Gin Val Gin 

665 670 
Met Glu Ser Lys Leu Gin Tyr Tyr Val Pro 

680 685 
Phe Lys Met Trp Asn Lys Glu Leu Tyr Val 
695 700 
Tyr Glu Phe Phe Thr Ser Leu He Asp Gin 

715 720 
Lys Met Gly Arg Asp Gin He Phe Lys Asn 

730 735 
Ser Asp Gin Lys He Cys Lys Asp Cys Pro 

745 750 
Glu Ala Phe Met Ala Leu Asn Leu Gly Val 

760 765 
Glu He Ser Leu Asp Gin Phe Val Arg Gly 
775 780 
Asn Ala Tyr Tyr Cys Glu Lys Cys Lys Glu 

795 800 
Arg Thr Cys He Lys Ser Leu Pro Ser Val 

810 815 
Arg Phe Gly Phe Asp Trp Glu Ser Gly Arg 

825 830 
Gin He Arg Phe Pro Trp Met Leu Asn Met 

840 845 
Gly Met Ala Arg Gin Asp Ser Ser Ser Glu 
855 860 
Ser Val Asp Gin Gly Gly Gly Gly Ser Pro 

875 880 
Thr Glu Asn Tyr Glu Leu Val Gly Val He 

890 895 
His Ala Gly His Tyr Tyr Ser Phe He Lys 

905 910 
Lys Gly Lys Trp Tyr Lys Phe Asn Asp Thr 

920 925 
Leu Asn Asp Glu Thr Leu Glu Tyr Glu Cys 
935 940 
Pro Lys Val Tyr Asp Gin Thr Asn Pro Tyr 

955 960 
Tyr Trp Asn Ala Tyr Met Leu Phe Tyr Gin 
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965 



970 



975 



Arg Val Ser Asp Gin Asn Ser Pro Val Leu Pro Lys Lys Ser Arg Val 

980 985 990 

Ser Val Val Arg Gin Glu Ala Glu Asp Leu Ser Leu Ser Ala Pro Ser 

995 1000 1005 

Ser Pro Glu He Ser Pro Gin Ser Ser Pro Arg Pro His Arg Pro Asn 

1010 1015 1020 

Asn Asp Arg Leu Ser He Leu Thr Lys Leu Val Lys Lys Gly Glu Lys 
1025 1030 1035 1040 

Lys Gly Leu Phe Val Glu Lys Met Pro Ala Arg lie Tyr Gin Met Val 

1045 1050 1055 

Arg Asp Glu Asn Leu Lys Phe Met Lys fen Arg Asp Val Tyr Ser Ser 

1060 1065 1070 

Asp Tyr Phe Ser Phe Val Leu Ser Leu Ala Ser Leu Asn Ala Thr Lys 

1075 1080 1085 

Leu Lys His Pro Tyr Tyr Pro Cys Met Ala Lys Val Ser Leu Gin Leu 

1090 1095 1100 

Ala lie Gin Phe Leu Phe Gin Thr Tyr Leu Arg Thr Lys Lys Lys Leu 
1105 1110 1115 1120 

Arg Val Asp Thr Glu Glu Trp He Ala Thr He Glu Ala Leu Leu Ser 

1125 1130 1135 

Lys Ser Phe Asp Ala Cys Gin Trp Leu Val Glu Tyr Phe He Ser Ser 

1140 1145 1150 

Glu Gly Arg Glu Leu He Lys He Phe Leu Leu Glu Cys Asn Val Arg 

1155 1160 1165 

Glu Val Arg Val Ala Val Ala Thr He Leu Glu Lys Thr Leu Asp Ser 

1170 1175 1180 

Ala Leu Phe Tyr Gin Asp Lys Leu Lys Ser Leu His Gin Leu Leu Glu 
1185 1190 1195 1200 

Val Leu Leu Ala Leu Leu Asp Lys Asp Val Pro Glu Asn Cys Lys Asn 

1205 1210 1215 

Cys Ala Gin Tyr Phe Phe Leu Phe Asn Thr Phe Val Gin Lys Gin Gly 

1220 1225 1230 

He Arg Ala Gly Asp Leu Leu Leu Arg His Ser Ala Leu Arg His Met 

1235 1240 1245 

He Ser Phe Leu Leu Gly Ala Ser Arg Gin Asn Asn Gin He Arg Arg 

1250 1255 1260 

Trp Ser Ser Ala Gin Ala Arg Glu Phe Gly Asn Leu His Asn Thr Val 
1265 1270 1275 1280 

Ala Leu Leu Val Leu His Ser Asp Val Ser Ser Gin Arg Asn Val Ala 

1285 1290 1295 

Pro Gly He Phe Lys Gin Arg Pro Pro lie Ser He Ala Pro Ser Ser 

1300 1305 1310 

Pro Leu Leu Pro Leu His Glu Glu Val Glu Ala Leu Leu Phe Met Ser 

1315 1320 1325 

Glu Gly Lys Pro Tyr Leu Leu Glu Val Met Phe Ala Leu Arg Glu Leu 

1330 1335 1340 

Thr Gly Ser Leu Leu Ala Leu He Glu Met Val Val Tyr Cys Cys Phe 
1345 1350 1355 1360 

Cys Asn Glu His Phe Ser Phe Thr Met Leu His Phe He Lys Asn Gin 
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1365 1370 1375 

Leu Glu Thr Ala Pro Pro His Glu Leu Lys Asn Thr Phe Gin Leu Leu 

1380 1385 1390 

His Glu He Leu Val He Glu Asp Pro He Gin Ala Glu Arg Val Lys 

1395 1400 1405 

Phe Val Phe Glu Thr Glu Asn Gly Leu Leu Ala Leu Met His His Ser 

1410 1415 1420 

Asn His Val Asp Ser Ser Arg Cys Tyr Gin Cys Val Lys Phe Leu Val 

1425 1430 1435 1440 

Thr Leu Ala Gin Lys Cys Pro Ala Ala Lys Glu Tyr Phe Lys Glu Asn 

1445 1450 1455 

Ser His His Trp Ser Trp Ala Val Gin Trp Leu Gin Lys Lys Met Ser 

1460 1465 1470 

Glu His Tyr Trp Thr Pro Gin Ser Asn Val Ser Asn Glu Thr Ser Thr 

1475 1480 1485 

Gly Lys Thr Phe Gin Arg Thr He Ser Ala Gin Asp Thr Leu Ala Tyr 

1490 1495 1500 

Ala Thr Ala Leu Leu Asn Glu Lys Glu Gin Ser Gly Ser Ser Asn Gly 

1505 1510 1515 1520 

Ser Glu Ser Ser Pro Ala Asn Glu Asn Gly Asp Arg His Leu Gin Gin 

1525 1530 1535 

Gly Ser Glu Ser Pro Met Met He Gly Glu Leu Arg Ser Asp Leu Asp 

1540 1545 1550 
Asp Val Asp Pro 
1555 



<210> 2 
<211> 7744 
<212> DNA 
<213> Homo sapiens 

<220> 
<221> CDS 

<222> (389) .. (5059) 
<400> 2 

gatcactata gaggattttt 
tcatggacat cttttaaccc 
cgaggctcac agtaatgaaa 
ctctcctgtg gataatatac 
tcaaaagcta ctccaccaac 
tggcagtggg accccatctg 
cagtggggtt tttagttctt 



actctgttcc acgaactatt ctacctcatg gtgcctcatt 60 
ttaatgttac ctatgagtct accaaagata ccttcactgt 120 
ccatagggag tgtccggtgg aaaatagcca agcagttgtg 180 
agatatttac aaatgatagc ctgctgacag tgaataaaga 240 
tgggcttttc tgatgaacaa atccttacag tgaagacttc 300 
ggagttcagc agattcttca accagctcca gcagcagcag 360 
catatgcc atg gag cag gag aaa tec etc cct 412 
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Met Glu Gin Glu Lys Ser Leu Pro 
1 5 



ggt gta gtg atg get etc gta tgt aac gta ttt gac atg ctt tat cag 
Gly Val Val Met Ala Leu Val Cys Asn Val Phe Asp Met Leu Tyr Gin 
10 15 20 



460 



etc gee aat ctg gaa gag cca agg ata act eta cga gta egg aag ctt 
Leu Ala Asn Leu Glu Glu Pro Arg He Thr Leu Arg Val Arg Lys Leu 
25 30 35 40 



508 



ctg etc ttg ata ccc act gat cca gee att cag gaa gee ctt gat caa 
Leu Leu Leu He Pro Thr Asp Pro Ala lie Gin Glu Ala Leu Asp Gin 

45 50 55 



556 



ctt gat tct tta gga aga aag aaa aca ttg ctg tct gaa tea agt tct 
Leu Asp Ser Leu Gly Arg Lys Lys Thr Leu Leu Ser Glu Ser Ser Ser 

60 65 70 



604 



cag tec tea aaa tct cca tec ctg tea tea aag caa cag cac cag cea 
Gin Ser Ser Lys Ser Pro Ser Leu Ser Ser Lys Gin Gin His Gin Pro 
75 80 85 



652 



agt gee agt tea att tta gaa agt ctg ttt cga tct ttt gec ccg gga 
Ser Ala Ser Ser lie Leu Glu Ser Leu Phe Arg Ser Phe Ala Pro Gly 
90 95 100 



700 



atg tct ace ttc aga gtg etc tac aac tta gaa gtt eta age tec aaa 
Met Ser Thr Phe Arg Val Leu Tyr Asn Leu Glu Val Leu Ser Ser Lys 
105 110 115 120 



748 



etc atg cca aca get gat gat gac atg gec aga age tgt gec aaa tec 
Leu Met Pro Thr Ala Asp Asp Asp Met. Ala Arg Ser Cys Ala Lys Ser 

125 130 135 



796 



ttc tgt gaa aac ttc etc aaa get ggc ggt ttg agt ttg gtt gta aat 
Phe Cys Glu Asn Phe Leu Lys Ala Gly Gly Leu Ser Leu Val Val Asn 

140 145 150 



844 



gtc atg cag aga gac tec ate cca tea gaa gta gac tat gaa aca agg 
Val Met Gin Arg Asp Ser He Pro Ser Glu Val Asp Tyr Glu Thr Arg 
155 160 165 



892 



cag ggt gtt tat tec ate tgt eta cag ctt gca aga ttt tta ctt gtc 
Gin Gly Val Tyr Ser He Cys Leu Gin Leu Ala Arg Phe Leu Leu Val 
170 175 180 



940 



gga caa aca atg ccc acg tta tta gat gaa gac etc acc aaa gat ggt 
Gly Gin Thr Met Pro Thr Leu Leu Asp Glu Asp Leu Thr Lys Asp Gly 
185 190 195 200 



988 
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ata gaa gca ctt tct tec cgc cca ttc cga aat gtc age egg cag aca 1036 
He Glu Ala Leu Ser Ser Arg Pro Phe Arg Asn Val Ser Arg Gin Thr 

205 210 215 

age aga cag atg tec tta tgt ggt acc cca gaa aag tea tec tac cga 1084 
Ser Arg Gin Met Ser Leu Cys Gly Thr Pro Glu Lys Ser Ser Tyr Arg 

220 225 230 

cag ttg tec gtg tct gat agg tct tct att agg gtt gag gaa ate ate 1132 
Gin Leu Ser Val Ser Asp Arg Ser Ser He Arg Val Glu Glu lie He 
235 240 245 

cct get get cga gtt gca ata caa aca atg gaa gta agt gat ttc act 1180 
Pro Ala Ala Arg Val Ala He Gin Thr Met Glu Val Ser Asp Phe Thr 
250 255 260 

tct act gtg get tgc ttc atg aga ttg tea tgg get gcg get gca gga 1228 
Ser Thr Val Ala Cys Phe Met Arg Leu Ser Trp Ala Ala Ala Ala Gly 
265 270 275 280 

egg ctt gat ctt gtt ggg agt age cag cca att aaa gaa agt aat tec 1276 
Arg Leu Asp Leu Val Gly Ser Ser Gin Pro He Lys Glu Ser Asn Ser 

285 290 295 

ctg tgt cct get gga att cga aac aga etc age agt tea gga age aat 1324 
Leu Cys Pro Ala Gly He Arg Asn Arg Leu Ser Ser Ser Gly Ser Asn 

300 305 310 

tgc age tct gga agt gaa gga gaa cca gta gee ctg cat gcg gga ate 1372 
Cys Ser Ser Gly Ser Glu Gly Glu Pro Val Ala Leu His Ala Gly He 
315 320 325 

tgt gtt cga caa cag tct gta tec acc aaa gac teg ctg att gcg gga 1420 
Cys Val Arg Gin Gin Ser Val Ser Thr Lys Asp Ser Leu He Ala Gly 
330 335 340 

gag get ttg tct ctt ctt gtt acg tgc eta cag ctt egg age cag caa 1468 
Glu Ala Leu Ser Leu Leu Val Thr Cys Leu Gin Leu Arg Ser Gin Gin 
345 350 355 360 

ctg gca tct ttc tat aac ttg ccc tgt gtt get gat ttc ate att gat 1516 
Leu Ala Ser Phe Tyr Asn Leu Pro Cys Val Ala Asp Phe He lie Asp 

365 370 375 

att ctg etc gga tea cca agt get gag att cgc egg gtt gee tgt gat 1564 
He Leu Leu Gly Ser Pro Ser Ala Glu lie Arg Arg Val Ala Cys Asp 
380 385 390 

cag ctg tac act ctt agt cag aca gac aca tea gcg cat cca gat gtg 1612 
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Gin Leu Tyr Thr Leu Ser Gin Thr Asp Thr Ser Ala His Pro Asp Val 

395 400 405 

cag aag cca aat cag ttt ctt eta ggc gta ate etc acg get cag ctg 1660 
Gin Lys Pro Asn Gin Phe Leu Leu Gly Val He Leu Thr Ala Gin Leu 
410 415 420 

cct etc tgg tct cca act agt att atg aga gga gtc aat cag aga ctg 1708 
Pro Leu Trp Ser Pro Thr Ser He Met Arg Gly Val Asn Gin Arg Leu 
425 430 435 440 

tta tct cag tgt atg gag tat ttt gat ttg aga tgc cag tta tta gat 1756 
Leu Ser Gin Cys Met Glu Tyr Phe Asp Leu Arg Cys Gin Leu Leu Asp 

445 450 455 

gat ctg aca act tea gaa atg gag cag tta agg ate age cca get acg 1804 
Asp Leu Thr Thr Ser Glu Met Glu Gin Leu Arg He Ser Pro Ala Thr 

460 465 470 

atg ctt gaa gat gag att act tgg ctg gat aac ttt gaa cct aat cgt 1852 
Met Leu Glu Asp Glu He Thr Trp Leu Asp Asn Phe Glu Pro Asn Arg 
475 480 485 

aca get gaa tgt gag ace agt gaa gcg gac aac ate tta ctg gca ggg 1900 
Thr Ala Glu Cys Glu Thr Ser Glu Ala Asp Asn He Leu Leu Ala Gly 
490 495 500 

cac tta cgc etc ate aag ace ctt ctt tea etc tgt ggg gca gaa aag 1948 
His Leu Arg Leu He Lys Thr Leu Leu Ser Leu Cys Gly Ala Glu Lys 
505 510 515 520 

gaa atg ctt ggt tea tea etc att aaa cca ttg tta gat gac ttc ctt 1996 
Glu Met Leu Gly Ser Ser Leu He Lys Pro Leu Leu Asp Asp Phe Leu 

525 530 535 

ttc cga get tct aga att att tta aat agt cat tct cca get ggc agt 2044 
Phe Arg Ala Ser Arg He He Leu Asn Ser His Ser Pro Ala Gly Ser 

540 545 550 

gee gee ate agt caa cag gac ttt cat cca aag tgt agt aca gcg aat 2092 
Ala Ala He Ser Gin Gin Asp Phe His Pro Lys Cys Ser Thr Ala Asn 
555 560 565 

age cga ttg gca gee tat gaa gtc ctt gtg atg ttg get gat agt tea 2140 
Ser Arg Leu Ala Ala Tyr Glu Val Leu Val Met Leu Ala Asp Ser Ser 
570 575 580 

cct tea aat ctt caa att att ata aaa gaa ctg ctt tct atg cat cac 2188 
Pro Ser Asn Leu Gin He He He Lys Glu Leu Leu Ser Met His His 
585 590 595 600 
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cag cct gac cct get ctt acc aag gag ttt gat tac ctt ccc cca gtg 2236 
Gin Pro Asp Pro Ala Leu Thr Lys Glu Phe Asp Tyr Leu Pro Pro Val 

605 610 615 

gat age agg tec agt tea ggg ttt gtg ggg ctg aga aat ggt ggt gca 2284 
Asp Ser Arg Ser Ser Ser Gly Phe Val Gly Leu Arg Asn Gly Gly Ala 

620 625 630 

act tgt tat atg aat gca gtc ttc cag cag ctg tat atg caa cct ggg 2332 
Thr Cys Tyr Met Asn Ala Val Phe Gin Gin Leu Tyr Met Gin Pro Gly 
635 640 645 

etc cct gag tea tta ctt tea gtg gat gat gac aca gac aat cca gat 2380 
Leu Pro Glu Ser Leu Leu Ser Val Asp Asp Asp Thr Asp Asn Pro Asp 
650 655 660 

gat age gtg ttt tac caa gtg cag tct etc ttt gga cat tta atg gaa 2428 
Asp Ser Val Phe Tyr Gin Val Gin Ser Leu Phe Gly His Leu Met Glu 
665 670 675 680 

age aag ctg cag tac tat gta cct gag aat ttt tgg aag att ttc aag 2476 
Ser Lys Leu Gin Tyr Tyr Val Pro Glu Asn Phe Trp Lys He Phe Lys 

685 690 695 

atg tgg aat aaa gaa ctt tat gtg aga gaa cag cag gat gca tat gaa 2524 
Met Trp Asn Lys Glu Leu Tyr Val Arg Glu Gin Gin Asp Ala Tyr Glu 

700 705 710 

ttc ttt act agt etc att gat cag atg gat gaa tac etc aag aaa atg 2572 
Phe Phe Thr Ser Leu He Asp Gin Met Asp Glu Tyr Leu Lys Lys Met 
715 720 725 

ggg aga gac caa att ttt aag aat aca ttt cag ggc ate tac tct gat 2620 
Gly Arg Asp Gin He Phe Lys Asn Thr Phe Gin Gly He Tyr Ser Asp 
730 735 740 

cag aag ate tgt aaa gac tgt cct cac aga tat gag cgt gaa gaa get 2668 
Gin Lys He Cys Lys Asp Cys Pro His Arg Tyr Glu Arg Glu Glu Ala 
745 750 755 760 

ttc atg get etc aat eta gga gtg act tct tgt cag agt ttg gaa att 2716 
Phe Met Ala Leu Asn Leu Gly Val Thr Ser Cys Gin Ser Leu Glu He 

765 770 775 

tct ttg gac caa ttt gtt aga gga gaa gtt eta gaa gga agt aat gcg 2764 
Ser Leu Asp Gin Phe Val Arg Gly Glu Val Leu Glu Gly Ser Asn Ala 

780 785 790 

tac tac tgt gaa aag tgt aaa gaa aag aga ata aca gtg aaa agg acc 2812 
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Tyr Tyr Cys Glu Lys Cys Lys Glu Lys Arg He Thr Val Lys Arg Thr 
795 800 805 

tgt att aaa tct tta cct age gtc ttg gta att cac eta atg aga ttt 2860 
Cys lie Lys Ser Leu Pro Ser Val Leu Val He His Leu Met Arg Phe 
810 815 820 

ggg ttt gac tgg gaa age gga cgc tec att aaa tat gat gaa caa ata 2908 
Gly Phe Asp Trp Glu Ser Gly Arg Ser He Lys Tyr Asp Glu Gin He 
825 830 835 840 

agg ttt ccc tgg atg eta aac atg gag cct tac aca gtt tea gga atg 2956 
Arg Phe Pro Trp Met Leu Asn Met Glu Pro Tyr Thr Val Ser Gly Met 

845 850 855 

get cgc caa gat tct tct tct gaa gtt ggg gaa aat ggg cga agt gtg 3004 
Ala Arg Gin Asp Ser Ser Ser Glu Val Gly Glu Asn Gly Arg Ser Val 

860 865 870 

gat cag ggc ggt gga gga tec cca cga aaa aag gtt gee etc aca gaa 3052 
Asp Gin Gly Gly Gly Gly Ser Pro Arg Lys Lys Val Ala Leu Thr Glu 
875 880 885 

aac tat gaa ctt gtc ggt gtc ate gta cac agt ggg cag gca cac gca 3100 
Asn Tyr Glu Leu Val Gly Val He Val His Ser Gly Gin Ala His Ala 
890 895 900 

ggc cac tac tat tec ttc att aag gac agg cga ggg tgt gga aaa gga 3148 
Gly His Tyr Tyr Ser Phe lie Lys Asp Arg Arg Gly Cys Gly Lys Gly 
905 910 915 920 

aag tgg tat aaa ttt aat gac aca gtt ata gaa gaa ttt gac eta aat 3196 
Lys Trp Tyr Lys Phe Asn Asp Thr Val He Glu Glu Phe Asp Leu Asn 

925 930 935 

gac gag ace ctg gag tat gaa tgc ttt gga gga gaa tat aga cca aaa 3244 
Asp Glu Thr Leu Glu Tyr Glu Cys Phe Gly Gly Glu Tyr Arg Pro Lys 

940 945 950 

gtt tat gat caa aca aac cca tac act gat gtg cgc cga aga tac tgg 3292 
Val Tyr Asp Gin Thr Asn Pro Tyr Thr Asp Val Arg Arg Arg Tyr Trp 
955 960 965 

aat gee tat atg ctt ttc tac caa agg gtg tct gat cag aac tec cca 3340 
Asn Ala Tyr Met Leu Phe Tyr Gin Arg Val Ser Asp Gin Asn Ser Pro 
970 975 980 

gta tta cca aag aaa agt cga gtc age gtt gta egg cag gaa get gag 3388 
Val Leu Pro Lys Lys Ser Arg Val Ser Val Val Arg Gin Glu Ala Glu 
985 990 995 1000 
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gat etc tct ctg tea get cca tct tea cca gaa att tea cct cag tea 3436 

Asp Leu Ser Leu Ser Ala Pro Ser Ser Pro Glu He Ser Pro Gin Ser 

1005 1010 1015 

tec cct egg ccc cat agg ccg aac aat gac egg ctg tct att ctt ace 3484 

Ser Pro Arg Pro His Arg Pro Asn Asn Asp Arg Leu Ser He Leu Thr 
1020 1025 1030 

aag ctg gtt aaa aaa ggc gag aag aaa gga ctg ttt gtg gag aaa atg 3532 

Lys Leu Val Lys Lys Gly Glu Lys Lys Gly Leu Phe Val Glu Lys Met 
1035 1040 1045 

cct get cga ata tac cag atg gtg aga gat gag aac etc aag ttt atg 3580 

Pro Ala Arg He Tyr Gin Met Val Arg Asp Glu Asn Leu Lys Phe Met 
1050 1055 1060 

aag aat aga gat gta tac agt agt gat tat ttc agt ttt gtt ttg tct 3628 

Lys Asn Arg Asp Val Tyr Ser Ser Asp Tyr Phe Ser Phe Val Leu Ser 

1065 1070 1075 1080 

tta get tea ttg aat get act aaa tta aag cat cca tat tat cct tgc 3676 

Leu Ala Ser Leu Asn Ala Thr Lys Leu Lys His Pro Tyr Tyr Pro Cys 

1085 1090 1095 

atg gca aag gtg age tta cag ctt get att caa ttc ctt ttt caa act 3724 

Met Ala Lys Val Ser Leu Gin Leu Ala He Gin Phe Leu Phe Gin Thr 
1100 1105 1110 

tat eta egg aca aag aag aaa etc agg gtt gat act gaa gaa tgg att 3772 

Tyr Leu Arg Thr Lys Lys Lys Leu Arg Val Asp Thr Glu Glu Trp He 
1115 1120 1125 

get acc att gaa gca ttg ctt tea aaa agt ttt gat get tgt cag tgg 3820 

Ala Thr lie Glu Ala Leu Leu Ser Lys Ser Phe Asp Ala Cys Gin Trp 
1130 1135 1140 

tta gtt gaa tat ttt att agt tct gaa gga cga gaa ttg ata aag att 3868 

Leu Val Glu Tyr Phe He Ser Ser Glu Gly Arg Glu Leu He Lys He 

1145 1150 1155 1160 

ttc tta ctg gag tgc aat gtg aga gaa gta cga gtt get gtg gec acc 3916 

Phe Leu Leu Glu Cys Asn Val Arg Glu Val Arg Val Ala Val Ala Thr 

1165 1170 1175 

att ctg gag aaa acc eta gac agt gec ttg ttt tat cag gat aag tta 3964 

He Leu Glu Lys Thr Leu Asp Ser Ala Leu Phe Tyr Gin Asp Lys Leu 
1180 1185 1190 



aaa age ctt cat cag tta ctg gag gta eta ctt get ctg ttg gac aaa 



4012 
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Lys Ser Leu His Gin Leu Leu Glu Val Leu Leu Ala Leu Leu Asp Lys 
1195 1200 1205 

gac gtc cca gaa aat tgt aaa aac tgt get cag tac ttt ttc ctg ttc 4060 
Asp Val Pro Glu Asn Cys Lys Asn Cys Ala Gin Tyr Phe Phe Leu Phe 
1210 1215 1220 

aac act ttt gta caa aag caa gga att agg get gga gat ctt ctt ctg 4108 
Asn Thr Phe Val Gin Lys Gin Gly He Arg Ala Gly Asp Leu Leu Leu 
1225 1230 1235 1240 

agg cat tea get ctg egg cac atg ate age ttc etc eta ggg gee agt 4156 
Arg His Ser Ala Leu Arg His Met He Ser Phe Leu Leu Gly Ala Ser 

1245 1250 1255 

egg caa aac aat cag ata cgt cga tgg agt tea gca caa gca cga gaa 4204 
Arg Gin Asn Asn Gin He Arg Arg Trp Ser Ser Ala Gin Ala Arg Glu 
1260 1265 1270 

ttt ggg aat ctt cac aat aca gtg gcg tta ctt gtt ttg cat tea gat 4252 
Phe Gly Asn Leu His Asn Thr Val Ala Leu Leu Val Leu His Ser Asp 
1275 1280 1285 

gtc tea tec caa agg aat gtt get cct ggc ata ttt aag caa cga cca 4300 
Val Ser Ser Gin Arg Asn Val Ala Pro Gly He Phe Lys Gin Arg Pro 
1290 1295 1300 

ccc att age att get ccc tea age cct ctg ttg ccc etc cat gag gag 4348 
Pro lie Ser He Ala Pro Ser Ser Pro Leu Leu Pro Leu His Glu Glu 
1305 1310 1315 1320 

gta gaa gec ttg ttg ttc atg tct gaa ggg aaa cct tac ctg tta gag 4396 
Val Glu Ala Leu Leu Phe Met Ser Glu Gly Lys Pro Tyr Leu Leu Glu 

1325 1330 1335 

gta atg ttt get ttg egg gag ctg aca ggc teg etc ttg gca etc att 4444 
Val Met Phe Ala Leu Arg Glu Leu Thr Gly Ser Leu Leu Ala Leu He 
1340 1345 1350 

gag atg gta gtg tac tgc tgt ttc tgt aat gag cat ttt tec ttc aca 4492 
Glu Met Val Val Tyr Cys Cys Phe Cys Asn Glu His Phe Ser Phe Thr 
1355 1360 1365 

atg ctg cat ttc att aag aac caa eta gaa acg get cca cct cat gag 4540 
Met Leu His Phe He Lys Asn Gin Leu Glu Thr Ala Pro Pro His Glu 
1370 1375 1380 



tta aag aat acg ttc caa eta ctt cat gaa ata ttg gtt att gaa gat 
Leu Lys Asn Thr Phe Gin Leu Leu His Glu He Leu Val He Glu Asp 
1385 1390 1395 1400 



4588 
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if if 



cct ata caa gca gag cga gtc aaa ttt gtg ttt gag aca gaa aat gga 4636 
Pro He Gin Ala Glu Arg Val Lys Phe Val Phe Glu Thr Glu Asn Gly 

1405 1410 1415 

tta eta get ttg atg cac cac agt aat cat gtg gac agt agt cgc tgc 4684 
Leu Leu Ala Leu Met His His Ser Asn His Val Asp Ser Ser Arg Cys 
1420 1425 1430 

tac cag tgt gtc aaa ttt ctt gtc act ctt get caa aag tgt cct gca 4732 
Tyr Gin Cys Val Lys Phe Leu Val Thr Leu Ala Gin Lys Cys Pro Ala 
1435 1440 1445 

get aag gag tac ttc aag gag aat tec cac cac tgg age tgg get gtg 4780 
Ala Lys Glu Tyr Phe Lys Glu Asn Ser His His Trp Ser Trp Ala Val 
1450 1455 1460 



cag tgg eta cag aag aag atg tea gaa cat tac tgg aca cca cag agt 
Gin Trp Leu Gin Lys Lys Met Ser Glu His Tyr Trp Thr Pro Gin Ser 
1465 1470 1475 1480 



aat gtc tct aat gaa aca tea act gga aaa acc ttt cag cga ace att 4876 

Asn Val Ser Asn Glu Thr Ser Thr Gly Lys Thr Phe Gin Arg Thr He 

1485 1490 1495 

tea get cag gac acg tta gcg tat gee aca get ttg ttg aat gaa aaa 4924 

Ser Ala Gin Asp Thr Leu Ala Tyr Ala Thr Ala Leu Leu Asn Glu Lys 
1500 1505 1510 

gag caa tea gga age agt aat ggg teg gag agt agt cct gec aat gag 4972 

Glu Gin Ser Gly Ser Ser Asn Gly Ser Glu Ser Ser Pro Ala Asn Glu 
1515 1520 1525 

aac gga gac agg cat eta cag cag ggt tea gaa tct ccc atg atg att 5020 

Asn Gly Asp Arg His Leu Gin Gin Gly Ser Glu Ser Pro Met Met He 
1530 1535 1540 



t gag ttg aga agt gac ctt gat gat gtt gat ccc tag aggaacatgc 5069 
Gly Glu Leu Arg Ser Asp Leu Asp Asp Val Asp Pro 
1545 1550 1555 

ccagcctgag aggagtcaag acacaatact ggatgctcag caccttcttg gaatcagaat 5129 
ctcgaaccct ttggaagagc ctggagattg gactgggaaa gctgctgtga cttgggcgga 5189 
tcgtgtattt ctcaaggaaa gcatttttaa gecactagaa ggtttgggag ctgtttggca 5249 
gtgggagaac teeggcatgt ggatcagctg tcccgggagc gtggtctata tgtggattca 5309 



catttctgtg gagattttcg gaaatagagc cagtggcaga cttttttgtt acacgaacat 5369 
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acaagagtga gcataaagct gttgctttct ctacgatgct acaaaagaaa ttcctttggt 5429 



ttttatattt taagaaaaag caagctgctt ttagatatgt gggggcaaat ttttaatctt 5489 



gcagtaatat taaacaggaa tatccaattt aaaatgatgt aaagatgtaa taaaattcct 5549 



tttcattgta aaatagtaat taagtcaatt tacacagacc tttgtattta atatgtctcc 5609 



ctatttgtat agaatttcag atgggtctag atgagaaccc tatgcataag cttggatctt 5669 



gatgaaaggt taccaggatc aggatcaaaa attgggaaat actaagctct tgaagatatt 5729 



tttctgatat aattagattg aaaagagcaa ttttgaaaat gctgtgttct ccagaagtac 5789 



agggtgcatt atttgacatc aattacttaa agaagttatg agttgttccc caaacagatt 5849 



ttaaaaacag caaaataaaa gcactttaag atataatttt actgagttta acttcacaga 5909 



attatctttt taatgcttgg agacatattg aataaactgt agtcttaaat catgtgatct 5969 



gcaatcgttt gcttttgctt aaaacataat tactgaaacc cttggtattg gttgtatatg 6029 



aagttaacta tttgagttgg tacacactgc ttgtgagttt catagttatt gtaatgcaga 6089 



gaaggaattt gagaatttgt ttctcctcaa catgactaat taacactgaa aagtcagtca 6149 



aggtttaaga tttattttcc cagaaataaa tataaagcaa ttgaataacc atccatttag 6209 



tcgtatttcc aaagtatagc accattcact catttatacc agctcccttt tatggtgtgg 6269 



gggagaggtt tacacccaca tatttcatat atattttgta cattttgtat tttgaattgc 6329 



tcacattttc ggccctgttt tgcctttagt tacaggtcct gccttatttt catctcacca 6389 



tgcacagaac tagggagcct taggaagtgc caggttttca ctgtcagatt tgccaagtca 6449 



cagaggcgca gccagccctg aagtgcctgt ctggctgctg tggcattgtg tgggcatgtg 6509 



gccaggcaga tggcatctca ttactgtgct ctcgccatgg cccagtcttt tcattctctg 6569 



gcagtgaggg tttctgtgct gtcagacttc attgttattc tgtgacttgc tggaggttgg 6629 



cagtggcctt tgtcaaacac actgagaaga tggaagggcc agcacttaag agcagaactg 6689 



tacccttaga gaaacggaca gaggcgagtg gcaaacttca gacggttcca atggtcttgc 6749 



agtttgaaat gtgatgttct accattggtt ttgagtacgt gaatacttcc tgtcctactg 6809 



tttcccctac cctattctca ccttctctcc gcccacatcc tcaccaagag attgtgtggg 6869 
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acatgacctt gaaatgctgg cgatgatcca cactgggata tcatcgctgg cgactgcact 6929 
ctcaggagcc caaaatcagg agtgaaattg ccacttctag tccccttatt tcctatggaa 6989 
acaacgcctt ccgcacccct agcacctgcc gtcctcactg taaaggttca tcaggatcgt 7049 
ccaccgtgta tattatacgc ttcagatcat gttgcttata ttgttgctgc aatgaccatc 7109 
gttttcactt tgctggtaac cacttgattg ctgacagcta cagtcaatga acctgctgat 7169 
gacttttttt aatgtagtac aacagtgaca gttatgacag gcttaccttg gaagagttgt 7229 
catttttact gccaattttt tggatgaaga tgtttttata aacctttcaa aatggtctgc 7289 
aaacagagca ggaattgcac aattaactca ataatgctgt gtgttctcaa gaagctccct 7349 
tagtgaggcc gatcttaaga tggccgattc tgcccgttga aggcatcctg ggaaagaaaa 7409 
caagcatccc agcgggcatc tcaccacgac ttctcctgga gtcctcacac ggtcactgac 7469 
aactacagtc agttttagga actagagtgc cgtatcatca gacttaccct gtcctgcccc 7529 
accttccctg ctaacatcga ggtgtgtgca gttaccttct gagcttggaa caagcagact 7589 
ggaattttcc tctgctacct cttgtgtata aaatcttgtt tataaaattt caaaaggaag 7649 
tagatacact agggaagaac cttaattcta aatttggttc atgtgtggca aagttcttag 7709 
cttctaagag tataaaataa atttttcaaa aacag 7744 

<210> 3 
<211> 521 
<212> PRT 

<213> Homo sapiens 

<400> 3 

Met Glu Gin Glu Lys Ser Leu Pro Gly Val Val Met Ala Leu Val Cys 
15 10 15 

Asn Val Phe Asp Met Leu Tyr Gin Leu Ala Asn Leu Glu Glu Pro Arg 

20 25 30 

He Thr Leu Arg Val Arg Lys Leu Leu Leu Leu lie Pro Thr Asp Pro 
35 40 45 



Ala lie Gin Glu Ala Leu Asp Gin Leu Asp Ser Leu Gly Arg Lys Lys 
50 55 60 
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Thr Leu Leu Ser Glu Ser Ser Ser Gin Ser Ser Lys Ser Pro Ser Leu 
65 70 75 80 

Ser Ser Lys Gin Gin His Gin Pro Ser Ala Ser Ser He Leu Glu Ser 

85 90 95 

Leu Phe Arg Ser Phe Ala Pro Gly Met Ser Thr Phe Arg Val Leu Tyr 

100 105 110 

Asn Leu Glu Val Leu Ser Ser Lys Leu Met. Pro Thr Ala Asp Asp Asp 
115 120 125 

Met Ala Arg Ser Cys Ala Lys Ser Phe Cys Glu Asn Phe Leu Lys Ala 
130 135 140 

Gly Gly Leu Ser Leu Val Val Asn Val Met Gin Arg Asp Ser lie Pro 
145 150 155 160 

Ser Glu Val Asp Tyr Glu Thr Arg Gin Gly Val Tyr Ser He Cys Leu 

165 170 175 

Gin Leu Ala Arg Phe Leu Leu Val Gly Gin Thr Met Pro Thr Leu Leu 

180 185 190 

Asp Glu Asp Leu Thr Lys Asp Gly He Glu Ala Leu Ser Ser Arg Pro 
195 200 205 

Phe Arg Asn Val Ser Arg Gin Thr Ser Arg Gin Met Ser Leu Cys Gly 
210 215 220 

Thr Pro Glu Lys Ser Ser Tyr Arg Gin Leu Ser Val Ser Asp Arg Ser 
225 230 235 240 

Ser lie Arg Val Glu Glu He He Pro Ala Ala Arg Val Ala lie Gin 

245 250 255 

Thr Met Glu Val Ser Asp Phe Thr Ser Thr Val Ala Cys Phe Met Arg 

260 265 270 

Leu Ser Trp Ala Ala Ala Ala Gly Arg Leu Asp Leu Val Gly Ser Ser 
275 280 285 

Gin Pro He Lys Glu Ser Asn Ser Leu Cys Pro Ala Gly He Arg Asn 
290 295 300 

Arg Leu Ser Ser Ser Gly Ser Asn Cys Ser Ser Gly Ser Glu Gly Glu 
305 310 315 320 



Pro Val Ala Leu His Ala Gly He Cys Val Arg Gin Gin Ser Val Ser 

325 330 335 
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Thr Lys Asp Ser Leu He Ala Gly Glu Ala Leu Ser Leu Leu Val Thr 

340 345 350 

Cys Leu Gin Leu Arg Ser Gin Gin Leu Ala Ser Phe Tyr Asn Leu Pro 

355 360 365 

Cys Val Ala Asp Phe He He Asp He Leu Leu Gly Ser Pro Ser Ala 
370 375 380 

Glu He Arg Arg Val Ala Cys Asp Gin Leu Tyr Thr Leu Ser Gin Thr 
385 390 395 400 

Asp Thr Ser Ala His Pro Asp Val Gin Lys Pro Asn Gin Phe Leu Leu 

405 410 415 

Gly Val He Leu Thr Ala Gin Leu Pro Leu Trp Ser Pro Thr Ser He 

420 425 430 

Met Arg Gly Val Asn Gin Arg Leu Leu Ser Gin Cys Met Glu Tyr Phe 
435 440 445 

Asp Leu Arg Cys Gin Leu Leu Asp Asp Leu Thr Thr Ser Glu Met Glu 
450 455 460 

Gin Leu Arg He Ser Pro Ala Thr Met Leu Glu Asp Glu He Thr Trp 
465 470 475 480 

Leu Asp Asn Phe Glu Pro Asn Arg Thr Ala Glu Cys Glu Thr Ser Glu 

485 490 495 

Ala Asp Asn He Leu Leu Ala Gly His Leu Arg Leu He Lys Thr Leu 

500 505 510 

Leu Ser Leu Cys Gly Ala Glu Lys Glu 
515 520 



<210> 4 
<211> 1563 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(1563) 

<400> 4 

atg gag cag gag aaa tec etc cct ggt gta gtg atg get etc gta tgt 48 
Met Glu Gin Glu Lys Ser Leu Pro Gly Val Val Met Ala Leu Val Cys 
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15 10 15 

aac gta ttt gac atg ctt tat cag etc gec aat ctg gaa gag cca agg 96 
Asn Val Phe Asp Met Leu Tyr Gin Leu Ala Asn Leu Glu Glu Pro Arg 

20 25 30 

ata act eta cga gta egg aag ctt ctg etc ttg ata ccc act gat cca 144 
He Thr Leu Arg Val Arg Lys Leu Leu Leu Leu He Pro Thr Asp Pro 
35 40 45 

gec att cag gaa gec ctt gat caa ctt gat tct tta gga aga aag aaa 192 
Ala lie Gin Glu Ala Leu Asp Gin Leu Asp Ser Leu Gly Arg Lys Lys 
50 55 60 

aca ttg ctg tct gaa tea agt tct cag tec tea aaa tct cca tec ctg 240 
Thr Leu Leu Ser Glu Ser Ser Ser Gin Ser Ser Lys Ser Pro Ser Leu 
65 70 75 80 

tea tea aag caa cag cac cag cca agt gec agt tea att tta gaa agt 288 
Ser Ser Lys Gin Gin His Gin Pro Ser Ala Ser Ser He Leu Glu Ser 

85 90 95 

ctg ttt cga tct ttt gec ccg gga atg tct acc ttc aga gtg etc tac 336 
Leu Phe Arg Ser Phe Ala Pro Gly Met Ser Thr Phe Arg Val Leu Tyr 

100 105 110 

aac tta gaa gtt eta age tec aaa etc atg cca aca get gat gat gac 384 
Asn Leu Glu Val Leu Ser Ser Lys Leu Met Pro Thr Ala Asp Asp Asp 
115 120 125 

atg gec aga age tgt gec aaa tec ttc tgt gaa aac ttc etc aaa get 432 
Met Ala Arg Ser Cys Ala Lys Ser Phe Cys Glu Asn Phe Leu Lys Ala 
130 135 140 

ggc ggt ttg agt ttg gtt gta aat gtc atg cag aga gac tec ate cca 480 
Gly Gly Leu Ser Leu Val Val Asn Val Met Gin Arg Asp Ser He Pro 
145 150 155 160 

tea gaa gta gac tat gaa aca agg cag ggt gtt tat tec ate tgt eta 528 
Ser Glu Val Asp Tyr Glu Thr Arg Gin Gly Val Tyr Ser He Cys Leu 

165 170 175 

cag ctt gca aga ttt tta ctt gtc gga caa aca atg ccc acg tta tta 576 
Gin Leu Ala Arg Phe Leu Leu Val Gly Gin Thr Met Pro Thr Leu Leu 

180 185 190 

gat gaa gac etc acc aaa gat ggt ata gaa gca ctt tct tec cgc cca 624 
Asp Glu Asp Leu Thr Lys Asp Gly He Glu Ala Leu Ser Ser Arg Pro 
195 200 205 
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ttc cga aat gtc age egg cag aca age aga cag atg tec tta tgt ggt 672 

Phe Arg Asn Val Ser Arg Gin Thr Ser Arg Gin Met Ser Leu Cys Gly 
210 215 220 

acc cca gaa aag tea tec tac cga cag ttg tec gtg tct gat agg tct 720 

Thr Pro Glu Lys Ser Ser Tyr Arg Gin Leu Ser Val Ser Asp Arg Ser 

225 230 235 240 

tct att agg gtt gag gaa ate ate cct get get cga gtt gca ata caa 768 

Ser lie Arg Val Glu Glu He He Pro Ala Ala Arg Val Ala He Gin 

245 250 255 

aca atg gaa gta agt gat ttc act tct act gtg get tgc ttc atg aga 816 

Thr Met Glu Val Ser Asp Phe Thr Ser Thr Val Ala Cys Phe Met Arg 

260 265 270 

ttg tea tgg get gcg get gca gga egg ctt gat ctt gtt ggg agt age 864 

Leu Ser Trp Ala Ala Ala Ala Gly Arg Leu Asp Leu Val Gly Ser Ser 
275 280 285 

cag cca att aaa gaa agt aat tec ctg tgt cct get gga att cga aac 912 

Gin Pro He Lys Glu Ser Asn Ser Leu Cys Pro Ala Gly He Arg Asn 
290 295 300 

aga etc age agt tea gga age aat tgc age tct gga agt gaa gga gaa 960 

Arg Leu Ser Ser Ser Gly Ser Asn Cys Ser Ser Gly Ser Glu Gly Glu 

305 310 315 320 

cca gta gee ctg cat gcg gga ate tgt gtt cga caa cag tct gta tec 1008 

Pro Val Ala Leu His Ala Gly He Cys Val Arg Gin Gin Ser Val Ser 

325 330 335 

acc aaa gac teg ctg att gcg gga gag get ttg tct ctt ctt gtt acg 1056 

Thr Lys Asp Ser Leu He Ala Gly Glu Ala Leu Ser Leu Leu Val Thr 

340 345 350 

tgc eta cag ctt egg age cag caa ctg gca tct ttc tat aac ttg ccc 1104 

Cys Leu Gin Leu Arg Ser Gin Gin Leu Ala Ser Phe Tyr Asn Leu Pro 
355 360 365 

tgt gtt get gat ttc ate att gat att ctg etc gga tea cca agt get 1152 

Cys Val Ala Asp Phe He He Asp He Leu Leu Gly Ser Pro Ser Ala 
370 375 380 

gag att cgc egg gtt gee tgt gat cag ctg tac act ctt agt cag aca 1200 

Glu lie Arg Arg Val Ala Cys Asp Gin Leu Tyr Thr Leu Ser Gin Thr 

385 390 395 400 

gac aca tea gcg cat cca gat gtg cag aag cca aat cag ttt ctt eta 1248 

Asp Thr Ser Ala His Pro Asp Val Gin Lys Pro Asn Gin Phe Leu Leu 
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405 410 415 

ggc gta ate etc acg get cag ctg cct etc tgg tct cca act agt att 1296 
Gly Val He Leu Thr Ala Gin Leu Pro Leu Trp Ser Pro Thr Ser He 

420 425 430 

atg aga gga gtc aat cag aga ctg tta tct cag tgt atg gag tat ttt 1344 
Met Arg Gly Val Asn Gin Arg Leu Leu Ser Gin Cys Met Glu Tyr Phe 
435 440 445 

gat ttg aga tgc cag tta tta gat gat ctg aca act tea gaa atg gag 1392 
Asp Leu Arg Cys Gin Leu Leu Asp Asp Leu Thr Thr Ser Glu Met Glu 
450 455 460 

cag tta agg ate age cca get acg atg ctt gaa gat gag att act tgg 1440 
Gin Leu Arg He Ser Pro Ala Thr Met Leu Glu Asp Glu He Thr Trp 
465 470 475 480 

ctg gat aac ttt gaa cct aat cgt aca get gaa tgt gag acc agt gaa 1488 
Leu Asp Asn Phe Glu Pro Asn Arg Thr Ala Glu Cys Glu Thr Ser Glu 

485 490 495 

gcg gac aac ate tta ctg gca ggg cac tta cgc etc ate aag acc ctt 1536 
Ala Asp Asn He Leu Leu Ala Gly His Leu Arg Leu He Lys Thr Leu 

500 505 510 

ctt tea etc tgt ggg gca gaa aag gaa 1563 
Leu Ser Leu Cys Gly Ala Glu Lys Glu 
515 520 

<210> 5 
<211> 32 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Designed 
oligonucleotide for using as a primer 

<400> 5 

aaaaagcagg etatgecatg gagcaggaga aa 32 
<210> 6 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Designed 
oligonucleotide for using as a primer 

<400> 6 

ggggaccact ttgtacaaga aagctgggtt ctagggatca acatcatcaa gg 52 
<210> 7 
<211> 27 
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<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Designed 

oligonucleotide for using as a primer 
<400> 7 

gggacaagtt tgtacaaaaa agcaggc 
<210> 8 
<211> 36 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Designed 

oligonucleotide for using as a primer 
<400> 8 

ggtggtgcaa cttcttatat gaatgcagtc tttcag 



27 



36 
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[03] 



Ub-R- GST Ub-M-GT Ub I-GST Ub-P-GST 



37 - 



25 




Ub-X-GST 

GST 



1 2 3 4 5 6 7 "ft " 9 10 11 12 



7ny b^— i/com 



(51)Int.C1.7 



F I 



A6 1 P 


25/00 


A6 1 P 


25/28 






25/16 


C 0 7K 


14/81 






25/28 




16/40 




C07K 


14/81 


C 1 2N 


1/15 






16/40 




1/19 




C 1 2N 


1/15 




1/21 






1/19 




9/50 






1/21 


C 1 2 P 


21/02 


C 




5/10 


C 1 2 Q 


1/37 






9/50 




1/68 


A 


C 1 2 P 


21/02 


GO 1 N 


33/15 


Z 


C 1 2Q 


1/37 




33/50 


z 




1/68 


C 1 2 N 


15/00 


ZNAA 


GO 1 N 


33/15 




5/00 


A 




33/50 


A6 1 K 


37/02 





(##) 

4 B 0 6 5 
4C084 
4C085 
4H04 5 



(72) ^BJ^ ^5 if^ 

^**je»7fT^3P1532#3-^ JtfH&A 

(72)^BJ# ffiQ tf 

3(CSc«£lFJr||£IK»HlTBl6#139 m 

-MKasC4Ftt*Risff jswifrfc >- ? - i*i 

(72)f&HJ!# Ttt 

sssa: fji i K^tsffi i t a ie#i3# m 
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F^ — 2G045 AA25 AA40 BB03 BB20 CA25 

CB01 CB03 CB07 CB13 CB21 

DAI 2 DAI 3 DA20 DA36 DA77 

FB01 FB02 FB03 

4B024 AA01 AA11 BAH BA19 BA61 

CA04 DAOl DA02 DA05 DA06 

DA11 EA04 GAOl GA11 HA08 

HA11 HA19 

4B050 CCOl CC03 DD11 EEIO LLOl 

LL03 

4B063 QA18 QQ02 QQ08 QQ13 QQ36 

QQ44 QQ53 QR16 QR32 QR42 

QR48 QR55 QR62 QR72 QR78 

QS28 QS32 QS33 QS34 

4B064 AG23 AG26 CA02 CA05 CAIO 

CA11 CA19 CA20 DAOl DAI 3 
4B065 AAOIX M26X AA57X AA87X 

AA93Y ABOl AB02 BA02 

BA08 CA24 CA33 CA44 CA46 

4C084 AA02 AA07 AA13 AA17 BA20 

BA22 BA35 MA52 MA55 MA66 

NA14 ZAOll ZA021 ZA161 

ZC781 

4C085 AA13 AA14 BB11 CC04 CC05 

DD22 DD23 DD33 GGOl GG08 

4H045 AAIO AA11 AA20 AA30 BA09 

CA40 DA75 DA89 EA20 EA50 

FA74 



